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GRESHAM COLLEGE, 
BASINGHALL STREET, E.C. 2. 


In the absence through illness of the Gresham Professor of Geometry, 
his place will be taken by Mr. W. D. Eccar, M.A., who will deliver four 
lectures on ‘‘ Optics” on March 9, 10, 11, and 12, at 6 p.m. The lectures 
will be illustrated by lantern slides, 


BIRKBECK COLLEGE. 


A Course of Three Lectures on 


FERMAT'S LAST THEOREM, 
namely, that if # is an integer greater than two, the equation 
=2" 

has no integer solutions unless one of the unknowns is zero, will be given by 
Mr. J. Morpvett on the following Wednesdays, March 1o, 17, and 24, 
atsp.m. A general account will be given of the methods which have been 
employed in attempting to establish the truth of this famous unproved 
theorem. 

The lectures will be free to the public, and cards of admission may be 
had from the Secretary, Birkbeck College, Breams Buildings, Fetter 
Lane, E.C. 4, by enclosing a st d and add d envelope. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C.4 


COURSES OF STUDY (Day and Evening) for Degrees of the 
UNIVERSITY OF LONDON in the 


FACULTIES OF SCIENCE & ARTS 
(PASS AND HONOURS) 

Under RECOGNISED TEACHERS of the University. 
SCIENCE.—Chemistry, Physies, Mathematics (Pure and 
Applied), Botany, Zoology, Geology. 
ARTS.—Latin, Greek, English, Freneh, German, Italian, 
History, Geography, Logie, Eeonomies, Mathematies (Pure 
and Applied). 

Evening Courses for the Degrees in Economics and Laws, 
Geography Diploma and Matriculation. 
POST-GRADUATE AND RESEARCH WORK. 
Lectures on the History of London, Fridays, at 5.30. 


Day: Science, £17 10s.; Arts, £10 10s. 
SESSIONAL FEES { Evening: Science, Arts, or Economics, £5 68, 
Prospectus post free, Calendar 6d. (by post 8d.), from the Secretary. 


INSTITUTE OF CHEMISTRY 
OF GREAT BRITAIN AND IRELAND. 
QUALIFICATIONS FOR CHEMISTS. 


The Institute of Chemistry was founded in October, 1877, and incor- 

rated by Royal Charter in June, 1885, to provide qualifying diplomas 
tric. and A.I.C.) for analytical, consulting, and technological chemists. 

REGULATIONS for the Admission of Students, Associates, and 
Fellows gratis. 

EXAMINATIONS are held in January, April, July, and October. 
Exact dates and other particulars are forwarded to candidates whose 
applications are accepted by the Council. 


APPOINTMENTS REGISTER.—A Register of Chemists who are 
available for appointments is kept at the Office of the Institute. The 
facilities afforded by this Register are available to Companies and Firms 
requiring the services of Analytical, Research, and Technological Chemists, 
and to Universities, Colleges, Technical Schools, etc., requiring Teachers of 
Chemistry and Technology. 


All communications to be addressed to the REGISTRAR, The Institute of 
Chemistry, 30 Russell Square, London, W.C.1. 


RESEARCH 


SOUTH-WESTERN POLYTECHNIC INSTITUTE, 
CHELSEA, S.W. 3. 
LENT TERM BEGAN JANUARY 122, 1920. 
I. INDUSTRIAL CHEMISTRY AND PHYSICS DEPARTMENT, 
Day and Evening Courses in Science under Recognised Teachers 
of the University Technical Courses in Analytical and Manu- 


facturing Chemistry, Pharmacy, Food and Drugs, A.I.C. Courses, 
Metallurgy, Assaying, Foundry work. 


II. BIOLOGICAL DEPARTMENT. 
Day and Evening Courses for B.Sc., etc., in Botany, Geology, 
Zoology. Special Courses in  Bio-chemistry, Bio-physics, 
Bacteriology, Physiology. 


Ill. DEPARTMENT OF PHYSICAL EDUCATION. 


Three years’ Training Course. 


IV. ART DEPARTMENT. 
Courses in Fine Art. 
SIDNEY SKINNER, M.A, 


Telephone : Western 899. Principal. 


SOV 


DIRECTOR 


THE 


BRITISH LEATHER MANUFACTURERS’ RESEARCH 
ASSOCIATION, LTD. 


invite applications for the above post. Candidates must have the 
highest scientific and technical qualifications in Leather Manufacture. 
The Director will work in conjunction with the Management Committee 


of the Association. 


A substantial salary will be paid to a suitable man. 


Applications, accompanied by particulars as to age, qualifications, 
experience, and salary required (which will be treated in strictest 
confidence), should be addressed to: 


THE SECRETARY, 
BRITISH LEATHER MANUFACTURERS’ RESEARCH ASSOCIATION, LTD., 
26 ST. THOMAS’ STREET, LONDON, S.E.1. 
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Knowledge and Understanding. 

Science and Life: Aberdeen Addresses. By Prof. 
Frederick Soddy. Pp. xii+229. (London: 
John Murray, 1920.) Price ros. 6d. net. 


Hear, Land of Cakes and brither Scots, 
Frae Maidenkirk to Johnny Groat’s; 
If there’s a hole in a’ your coats, 
I rede ye tent it; 
A chiel’s amang ye takin’ notes, 
And, faith, he’ll prent it. | 


ROF. SODDY, who has recently removed 
from the chair of chemistry in the University | 
of Aberdeen to the newly created Lee’s professor- | 
ship of inorganic and physical chemistry in the 
University of Oxford, is well known throughout 
the scientific world by reason of his work in con- 
nection with the subject of radio-activity, to which 
he has made very important contributions. But 
it was not suspected, at least generally, that from 
his northern post of observation he was finding 
so many holes in the coats of the inhabitants of 
that part especially, and of the institutions of the 
country generally, and that he would “prent it.” 
Yet here is a volume which bears as sub-title 
“Aberdeen Addresses,” the delivery of which 
must have caused many of his “unco’ guid” 
neighbours to sit up and perhaps furieusement a 
penser. But, as the old clerk in “ Silas Marner ” 
said: “Where’s the use o’ talking? You can’t 
think what goes on in a cute man’s inside.” 

We must all agree with the author in the view 
that “the times seem to call for outspokenness, 
if one has anything to say, rather than persuasive 
propagandism and time-serving compromise. It 
may be recalled that scientific men have, for 
nearly a century, pointed out the dangers to the 
nation of the traditional school and- university 


training, disastrous especially in that it embraces | 
NO. 2627, VOL. 105] 


| even those who are to be its rulers and 
| men. 


| group, 


states- 
” So Prof. Soddy has spoken out with a 
voice which is bound to be heard even by those 
who, having no ears to hear, or understanding te 
learn, cannot help catching the echoes of this new 


‘trumpet-call. 


The essays may be broadly divided into two 
groups, of which one contains an exposition of 
the marvellous disclosures concerning the physical 
constitution of matter which have absorbed the 


| concentrated attention of so many physicists 


during the last twenty years, while the second 
addressed to various audiences, shows 
the bearing of modern scientific discovery on the 
philosophies hitherto prevalent. 

Let us glance first at the former set of essays. 
For nearly a century the atomic theory of Newton 
and Dalton had been accepted by chemists as the 
almost undisputed basis of their theoretical con- 
ceptions, and for all ordinary chemical pheno- 
mena the atom is still the fundamental unit of 
mass. Views as to the nature of the atom and its 
constitution now assume a different form. It is 
as though an observer, looking along a street, 
having formerly supposed each house to consist of 
a solid mass of bricks, now finds out that each 
contains many chambers and inhabitants capable 
of moving about. This knowledge has been 
obtained in two ways. By bombardment the con- 
stituent materials and inhabitants have been dis- 
tributed in various directions, and in a strange, 


_ unaccountable way the inhabitants of certain 


houses escape from them carrying away portions 
of the fabric, which is thus gradually led to tumble 
down. The metaphor can be carried no farther, 
but is sufficient to remind the reader of the con- 
ceptions gradually introduced as the .result of 
experimental work carried. on first by Crookes, 


| and later especially by Sir Joseph Thomson, 


and, on the other hand, by the discoveries of 
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Becquerel and the Curies in connection with radio- 
activity. 

Prof. Soddy has been associated with research 
on radio-activity since 1901, when, in Sir Ernest 
Rutherford’s laboratory in Montreal, he joined in 
framing the idea which attributes radio-active 
change to the spontaneous disintegration of the 
atom. Later, in conjunction with Ramsay, he 
proved that the a-particles escaping from radium 
are electrified atoms of helium. In 1913 he also 
traced, simultaneously with other observers, the 
nature of the successive changes in radio-active 
matter which ultimately lead to the production of 
non-radio-active ‘elements, of which the _best- 
known case is lead. The whole story is told in 
a condensed form in several of the essays in this 
volume, and it could not be told better. Those 
who are interested in such subjects should obtain 
the book and read it. 

Turning, now, to the remainder of the contents 
of this volume, so many questions are touched 
on of which many would be regarded as debatable 
that it seems probable that readers will be divided 
into two camps, those who would cordially 
approve and support the views set forth, and 
those, chiefly the orthodox, who would deeply 
resent the attitude and conclusions of the writer. 
The first article, entitled “‘ Science and Life,” deals 
with the influence which scientific discovery has 
exercised on the conditions of modern life, seen 
from various points of view, and contains little that 
is seriously controversial. There are, of course, 
passages which seem a little over-enthusiastic— 
e.g. the statement that, “if not yet, some time in 
the future, the synthesis of food from the material 
constituents and any form of available energy will 
probably become possible ’—but the review given 
of the sources of energy in Nature is useful as 
popular instruction. The author’s remarks on the 
relations of brains, labour, and capital seem 
rather to belong to the views likely to find ex- 
pression at the meetings of a young men’s debat- 
ing society, though it is certainly true that “the 
exploiters of the wealth of the world are not its 
creators,” and is likely to remain so until human 
nature undergoes a profound change. A similar 
remark might be made on the question which 
occurs in the second article: “ Physical force, the 
slave of science, is it to be the master or the 
servant of man?” 

Of course, Prof. Soddy has a good deal to say 
on the subject of education. He is an experienced 
and distinguished teacher, but in one direction he 
seems to overlook the necessity for clearly differ- 
entiating the kind of general education which 
must’ necessarily be provided wholesale for the 
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great majority, and that which should be adapted 
to the exceptional youth, the genius, that rara 
avis for whom is wanted more in the shape of 
opportunity than in direct instruction along lines 
which may or may not be useful to him. The 
great difficulty in regard to this kind of student 
is to recognise his qualities early enough. In con- 
nection with the continued appropriation of more 
than their due share of scholarships, emoluments, 
and facilities of all kinds by the authorities and 
powers which claim to represent humanist interests 
at the schools and universities, everyone con- 
cerned . with such matters remembers Prof. 
Soddy’s criticism of the action of the executive 
committee of the Carnegie Trust for the Universi- 
ties of Scotland in January, 1918, and the inade- 
quate reply thereto. The whole of the relevant 
papers are added to this volume in a series of 
appendices A, B, and C. 

Many people will find the lecture given to the 
Aberdeen University Christian Union on “ Matter, 
Energy, Consciousness, and Spirit” among the 
most startling of the utterances contained in this 
book. There are still many serious religious 
persons who find the almost universal abandon- 
ment of the Mosaic account of Creation and of so 
many of the Hebrew legends disturbing to the 
whole of their Christian faith and subversive of 
all religion. But the religious reader may get 
some comfort from this chapter if he will read it 
thoughtfully and with prejudice discarded as 
much as possible. Truth in the realm of science 
is of a quality and nature quite its own, and the 
man of science who frames a hypothesis does so 
in the knowledge that, while it responds to every 
test applied to it up to that moment, it may be 
modified by further discovery or absorbed into 
and covered by a theory of a more comprehensive 
character. The continuous advance of knowledge 
proves, however, that the foundations have been 
well and truly laid. ‘The scientific man seeks 
truth as a continually developing revelation, and 
he changes his outlook on the world according 
as it unfolds itself before his eyes. The priest 
teaches that in some remote period of the world 
God Himself revealed Truth once and for all 
time, and his profession is to guard it against all 
comers. I do not believe that the soul, any more 
than the mind, can stagnate. It must grow or 
decay. Christianity cannot be crystallised into a 
creed binding for all time, and least of all into 
a creed dating back to the century that preceded 
the relapse of Europe into intellectual barbarism. 
The world changes and has changed in the last 
hundred years out of all recognition . . . on 
account of the new revelations of science, though 


these have come about by a process the reverse 
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of supernatural. . . . They constitute an essential 
part of the whole truth, be our religious convic- 
tions what they may.” 

And there we must leave this interesting volume 
to the judgment of the many readers who will 
certainly be attracted by its contents, 

W. A. T. 


A Natural History of the Feelings. 

The British Journal of Psychology: Monograph 
Supplements. No, vi. Pleasure—Unpleasure : 
An Experimental Investigation on the Feeling- 
Elements. By Dr. A. Wohlgemuth. Pp. vii+ 
252. (Cambridge: At the University Press, 
1919.) Price 14s. net. 

HAT the psychologists of the Wirzburg 
school have so largely done for the 
thought processes, Dr. Wohlgemuth has here 
attempted for the feeling-elements of the mind. 

The investigation consists essentially of a lengthy 

series of introspections on the affective states pro- 

duced by various sensory stimuli—given singly or 
in combination—carried out by four trained 
observers under strictly experimental conditions, 

the data thus obtained being submitted to a 

detailed consideration and analysis, and eventually 

summarised and expressed in seventy-seven rules. 

These rules, the author maintains, may be re- 

garded as a first step towards the building up of 

a natural history of the feeling-elements—a task 

which should precede any systematic attempt at 

theorisation or at the application of the psycho- 
logy of feeling to practical life. 

A novelty in the presentation as regards work 
of this kind consists of the fact that the data 
from which the conclusions are drawn (i.e. the 
protocols of the observers) are recorded in full, 
occupying the largest portion of the book (137 
closely printed pages), references in the margin 
indicating passages in the protocols from which 
the subsequently stated conclusions have been 
drawn. From the purely scientific point of view, 
this procedure has everything to recommend it. 
There exist no well-recognised and trustworthy 
methods of summarising introspective data, such 
as there are, for instance, in the case of purely 
quantitative results, and the presentation of the 
complete material enables the reader and critic 
to control at each step the author’s conclusions, 
or to draw new and independent conclusions of 
his own, in a way that would not otherwise be 
possible. The opportunity of +studying the 


observers’ gradually increasing power of analysing 

and describing the fleeting affective contents of 

the mind should, moreover, be welcome to all who 

are interested in the possibilities of the modern 
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method of exact introspection in psychology. On 
the other hand, the inclusion of the full data has 
increased by not a little the size (and doubtless 
also the cost) of the present work. 

It is impossible to summarise adequately the 
wealth of conclusions arrived at from the study 
of the protocols. A very few only of the more 
salient points can be mentioned here. The 
observers find that “the feeling-elements are not 
attributes or functions of sensations or other cog- 
nitive processes, but a separate class of conscious 
processes. Although generally closely dependent 
upon the cognitive and conative processes to 
which they belong, they often show a certain inde- 
pendence and detachment.” The feeling-elements 
possess two qualities only—pleasure and un- 
pleasure, this result supporting the more common 
view as against the multi-dimensional theories 
advanced by Wundt and certain others. Un- 
pleasure must be clearly distinguished from pain, 
which is not a feeling, but a sensation—“ a sensa- 
tion of a definite modality whose feeling tone is 
mostly unpleasant, but which may be neutral or 
sometimes even pleasant.” 

As regards the much-disputed question con- 
cerning the possibility of the co-existence in con- 
sciousness of distinct feeling-elements, some 
fairly strong evidence is brought in favour of 
such co-existence, the co-existing feelings being 
either of the same quality (i.e. both pleasant or 
unpleasant) or of different qualities (i.e. one 
pleasant, the other unpleasant). There are, how- 
ever, important individual differences in the ease 
and frequency with which such co-existence cati 
be observed. 

A further disputed question—that of the local- 
isability of the feelings—is also answered in the 
affirmative, the localisation of feelings being 
closely dependent on the observer’s power of 
objectifying the feelings in question. In this con- 
nection it is interesting to observe that “the 
behaviour of feeling-elements is inverse to that of 
sensations in this way, that whilst sensations of 
the auditory and visual senses are more readily 
objectified than those of other senses, the feeling- 
elements when belonging to the former are less 
readily objectified and localised than when they 
belong to the latter.” 

An important difference between feeling and 
sensation was found in the fact that “there is 
nothing on the affective side of consciousness to 
correspond with the memory image on the cog- 
nitive side. The memory of a past feeling-element 
is merely knowledge—i.e. solely cognition. The 
affective experience attaching to an ekphored 
[i.e. recalled] cognitive experience isa new feeling- 
element, a new pleasure or a new unpleasure.” 


{ 
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Another difficult point on which much light is 
thrown concerns the influence of attention upon 
feeling. At first individual differences were dis- 
covered which corresponded to the opposing views 
that have been held on this subject. It was found, 
however, that these differences resulted merely 
from a difference of attitude. “If a feeling- 
element is attended to as belonging to a cognitive 
content or as part of a situation or complex, it is 
intensified and becomes clearer; but if an attempt 
be made to focus the attention upon it to the 
exclusion of its cognitive concomitant, the feeling- 
element is destroyed.” On the other hand, the 
feeling-element is also destroyed, or at least weak- 
ened, if attention is directed exclusively to the 
purely cognitive aspects of an experience. 

Many of these results and of the others which 
we have no room to mention here have a practical 
as well as a theoretical interest, and the author 
anticipates that, as a result of the further study 
of the feelings, we shall be able to formulate 
canons in order to increase pleasure and reduce 
unpleasure, to evolve, in fact, a normative science 
of kalobiotics. 

The book contains little or no theory, confining 
itself almost entirely to an elaborate statement 
and discussion of the experiméntal results. As 
such it makes, perhaps, a greater demand on the 
reader’s powers of concentration and endurance 
than is the case with most of the works that have 
hitherto appeared on this subject. Nevertheless, 
it constitutes fairly certainly the most complete 
and satisfactory study of feeling from its own 
point of view, and is one of the most important 
existing scientific contributions to this aspect of 


psychology. 


Radiological Diagnosis of Disease. 
Radio-Diagnosis of Pleuro-Pulmonary Affections. 
By F. Barjon. Translated by Dr. James A. 
Honeij. Pp. xix+183. (New Haven: Yale Uni- 
versity Press; London: Humphrey Milford; 
Oxford University Press, 1918.) Price 10s. 6d. 

net. 

HE author points out that the perfecting of 
the instruments used in radiological exam- 
inations has changed a process regarded at first as 
a mere curiosity into a useful scientific and practi- 
eal method. Radiology has gradually extended its 
province in an extraordinary manner. It has 
entered the physiological and pathological study 
of all the important organs. In lesions of the lungs 
and pleura the radiologist can determine the topo- 
' gtaphy of the trouble in a manner aptly called by 
Claude Bernard “a living autopsy.’’ No other 


method of exploration demonstrates so clearly and | 
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simply the functions of the heart and lungs. [ft 
shows, without the cardiograph, the pulsations of 
the auricles and ventricles and the aorta. It esti. 
mates, without the spirometer, the respiratory 
value of the lungs, and shows, the movements of 
the diaphragm, the intercostal spaces, and the 
displacement of the mediastinum in inspiration ang 
expiration. 

The author shows that the radiological method 
should not be used alone, but always in conjunc- 
tion with other methods. “The radiologist must 
be a physician. The interpretation of X-ray 
results demands a very accurate knowledge of 
anatomy, physiology, and pathology.’ Con- 
versely, it is well also for the physician to be, in 
a less degree, a radiologist. 

The book contains a very full and complete 
account of the radiological appearances of the dis- 
eases of the lungs and pleura, with many valuable 
hints to help the observer from falling into errors 
of diagnosis. The subject of pulmonary tuber- 
culosis is discussed in full ‘detail. The perusal of 
this section leaves no room for doubt as to the 
extreme importance of the X-ray method in the 
diagnosis of this disease. Even in the early stages 
the exact position of the lesion is clearly shown, 
and its extent revealed. The progress of treat- 
ment, also, can be followed; in successful cases 
the gradual clearing of the affected portions of the 
lungs can be studied. 

The last part of the book deals with penetrating 
wounds of the thorax by war projectiles. It shows 
how the nature of the projectile is to be recognised, 
how its exact situation within the thorax is to be 
localised, and how the radiologist may aid in 
deciding whether operative interference is advis- 
able or urgently needed. 

The book is printed in good type, and profusely 
illustrated by diagrams in the text and by hallf- 
tone reproductions of X-ray prints and negatives 
in plates printed on art paper. 


The Manufacture of Artificial Fertilisers. 
Mining and Manufacture of Fertilising Materials, 
and their Relation to Soils. By Strauss L. 
Lloyd. Pp. vit+153. (New York: D. Van 
Nostrand Co. ; London: Crosby Lockwood and 

Son, 1919.) Price gs. net. 

HERE is at present no good book in English 
on the manufacture of artificial fertilisers, 
but there is ample room for one. Mr. Lloyd does 
not quite supply the need. He evidently knows 
something about the mining and working of 
Florida phosphate rock and the making of super- 
phosphate, but instead of giving a clear descrip- 
tion of all this, illustrated by diagrams, he occupies 


va 

an 

el: 
du 
of 
ha 
al 
fo 
of 
6s 
w 
ar 
P 
m 
or 
cl 
sc 
H 
gi 
di 
| 
W 
of 
is 
p! 
fc 
cl 
on 

- 
T 
Te 
ri 


MARCH 4,.1920] 


NATURE 


yaluable space with an account of soils and soil 
analysis which the reader could far better obtain 
elsewhere. Yet there is scarcely a more vital in- 
dustry at the present time than the manufacture 
of artificial fertilisers; nor is its importance likely 
to diminish. 

The best chapters are the two on pebble phos- 
phate and on hard-rock phosphate. The Florida 
phosphates are usually classified into four groups : 
hard rock, soft rock, land pebble, and river pebble, 
all of which occur in the Eocene and more recent 
formations. Of these the hard rock is the purest, 
containing phosphate equivalent to 80-85 per cent. 
of dicalcic phosphate; the land pebble contains 
somewhat less, while for the soft rock and river 
pebble the corresponding figures are about 55 to 
68 per cent. The method of working is fairly 
well described. The remaining chapters, however, 
are not so good. ‘More information might have 
been given about the mechanical dens and other 
contrivances. used in the manufacture of super- 
phosphate. Scarcely anything is said about the 
manufacture of mixed manures, although this is 
one of the largest branches of the business. The 
chapter on the fixation of atmospheric nitrogen is 
some years out of date; no mention is made of the 
Haber or the Ostwald process; the old view, now 
given up elsewhere, is still put forward, that 
cyanamide changes to ‘“dicyanamide” (dicyano- 
diamide) and then to ammonia by bacterial action. 

Should a second edition be called for, the author 
would be well advised to omit the chapters on soil 
and the science of manuring. It might also be 
wise to ask a chemist to read the proofs in view 
of his gibe about treatises on agricultural analysis 
with methods which the student “would have to 
unlearn if he entered a fertiliser factory, where he 
would have to analyse manures against chemists 
of some reputation.” The reader would thus be 
spared some interesting specimens of chemistry 
which we hope are not typical of the new chem- 
istry given in American fertiliser factories in place 
of the unlearned college work, such as :— 

“The sodium chloride decomposed by the free 
phosphoric acid caused the bagss to burst in transit, 
for there is no substance which rots bags like free 
chlorine and fluorine—two elements given off when 


nitrate and damp superphosphate are mixed.” 
E. J. Russet. 


Our Bookshelf. 

Telephony without Wires. By Philip R. Coursey. 
Pp. xix+414. (London: The Wireless Press, 
Ltd., 1919.) Price 15s. net. 

Tuis book gives a fairly complete account of the 

practical development of radio-telephony. Accu- 

tate descriptions are given of very many types of 
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apparatus. The book, therefore, is more useful 
for reference than for learning the principles of 
the art. Little space is devoted to theoretical con- 
siderations, but the author mentions some of the 
difficulties encountered, and indicates possible lines 
of advance. The bibliography is very complete, 
some 700 references being given to original papers 
on the subject. 

From the commercial point of view, radio- 
telephony is not very attractive at present, as its 
applications are mainly confined to those cases 
where the ordinary telephone service cannot be 
used. It is possible by using very costly apparatus 


| to telephone on land over thousands of miles. For 
| instance, New York and San Francisco were put 


in telephonic communication in November, 1917, 
although the distance is 3400 miles. The experi- 
ment was successful, but it did not prove the 
commercial feasibility of such a long-distance 
service, as the value of the apparatus in use when 
talking was 400,000]. 

Radio-telephony was very useful in the later 
months of the war, as communication was estab- 
lished by its use not only between aeroplanes and 
the earth, but also directly between aeroplanes. It 
has also proved useful in establishing communica- 
tion between moving trains and the ordinary fixed 
telephone systems. During the last few years 
the rapid development of radio-telephony has been 
mainly due to the researches of the physicist and 
the mathematician. The problems it furnishes 
are of absorbing interest, and it is rapidly widen- 
ing our knowledge of the laws of Nature. 


Scientific Method: Its Philosophy and its Practice. 
By F. W. Westaway. New edition. Pp. xxi+ 
426. (London: Blackie and Son, Ltd., 1919.) 
Price 10s. 6d. net. 

Sir J. J. THomson’s committee on the position 
of natural science in the educational system of 
Great Britain expressed agreement with the view 
that “some knowledge of the history and philo- 
sophy of science should form part of the intel- 
lectual equipment of every science teacher in a 
secondary school.’”’ There is no more enlightening 
and helpful volume from which to acquire such 
knowledge than this by Mr. Westaway. The 
implications of scientific reasoning, method, and 
practice are clearly presented, and the examples 
are both apt and instructive. Any _ science 
teacher, whether in university or school, who 
reads the book cannot fail to derive profit and 
interest from it. 

In this second edition the chapter on “ Philo- 
sophers and Some of their Problems” has been 
re-written, and is now a more precise statement 
of the specific claims of philosophy than was the 
chapter in the original issue. A new appendix, 
entitled ‘Retrospect and Reflections,” surveys the 
function and influence of science and scientific 
method in national life, superseding one on “An 
American School Course in Chemistry.” The index 
is missing in our copy of the book, though there 
was one in. the first edition, but its absence is 
possibly due toa fault of the binders. 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
Opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


Organisation of Scientific Work. 


Tue relations between scientific inquiry and con- 
stituted authority, whether ecclesiastical or civil, have 
seldom been cordial or wholesome. Science was once 
a fearful dragon, to be destroyed or confined. With 
the discovery that the beast had powers from which 
profit could be made by cunning masters, it was found 
more expedient to tempt him into harness. Our former 
state was probably the better, or at least the safer, 
and most of us will agree with Prof. Soddy that the 
scheme devised by the Indian Industrial Commission 
is simply an offer of servitude undisguised. While 
there is time, those with whom the decision rests 
should be told very plainly that the adoption of such 
rules of service as those quoted in the leading article 
in Nature of February 19 must mean the alienation 
of all sincere and genuine investigators. 

Research, like art, literature, and all the higher 
products of human thought, grows only in an atmo- 
sphere of freedom. The progress of knowledge follows 
no prescribed lines, and by attempting such prescrip- 
tion the head of a Service would merely kill the 
spontaneity and enterprise of his workers. No one 
fit to be entrusted with research worthy the name 
would undertake it knowing that his results might be 
burked or withheld from publication at the whim of 
his superior in the Service. Such conditions may be 
appropriate to certain forms of technical or industrial 
invention, where the sole purpose is to get ahead of a 
trade rival, but we can scarcely imagine that the vast 
and manifold undertakings promoted bv the scientific 
services of the Indian Government are to be conducted 
in that spirit. W. Bateson. 

The Manor House, Merton, S.W.1o. 


1 HOPE you will allow me to express through the 
medium of NaTuRE my concern at the proposal 
referred to in the leading article in the issue of 
February 19 to centralise in an Imperial Department 
the various scientific services in India—a policy which 
I believe to be likely to prove detrimental to good 
work. I was a member of the Indian Forest Depart- 
ment during the years 1871-99, so that my Indian ex- 
perience is not very recent, but I have kept myself 
informed of what was going on. Since I left India 
research institutes have been established in different 
provinces with officers attached to them required to 
devote themselves to the study of scientific questions. 
In my opinion, it is of the utmost importance that 
these officers should have as free a hand as possible, 
and be allowed to work in their own way on the 
subjects which they know themselves most competent 
to study. If they are called upon to work under a 
centralised Department, and perhaps to turn from 
branches of study which they thoroughly understand 
to others in which they may have to begin by reading 
up, much of their time will be wasted and the results 


A centralised Department, to most people of Indian 
experience, means many reports and returns and 


constant correspondence, and I believe the result 
of such an innovation will be that some horrs at 
the beginning of each dav will have to be spent on 
what may be called ‘“‘clerical duties.” If a scientific 
worker is to do his best, he must be able to spend 
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all his time on his researches, and not be obliged to 
waste much of the day on clerical duties, only 
beginning his real work when tired and unable to 
do his best. 

Centralisation will also mean, in my opinion, the 
spending of much money in keeping up clerical staffs, 
which, as most Indian officers will admit, have g 
wonderful tendency to increase. It will be much 
better that the recommendations of the last paragraph 
but one of your leading article should be followed 
and the money spent in giving financial assistance to 
the universities and research institutes instead. The 
paragraph to which I refer puts the arguments for 
the continuance of the present system and its better 
development excellently in a few words, and I trust 
it may have the effect on the administrative authori- 
ties that I feel sure it must have had on the scientific 
men who have read it. J. S. Gamete. 

Highfield, East Liss, Hants, February 25. 


I HAVE not yet had time to study the Report of the 
Indian Industrial Commission, and may, therefore, be 
ignorant of some of the arguments for centralisation, 
but I am certainly in general agreement with the 
views expressed in the leading article in Nature of 
February 19, and by Prof. Soddy and Dr. Rendle in the 
issue for February 26, regarding the dangers of that 
method of research organisation. Investigations under 
centralised bureaucratic control must almost always 
be concerned solely with questions capable of receiving 
easy and immediate replies, for the obvious reason 
that directors and committees can rarely be persuaded 
to authorise attacks upon difficult or distant objectives, 
regarding which, perhaps, no replies at all may be 
forthcoming. Now the most important discoveries 
have generally been made precisely by such attacks, 
and investigation is a lottery in which the greatest 
prize often falls to him who takes the greatest risks. 
Directors and committees do not like risks, and, con- 
sequently, seldom make discoveries. 1 should like 
to know, for instance, how any ‘Indian Scientific 
Service ’’ would have attacked the malaria problem, 
which I commenced to assault (in a very foolhardy 
manner!) in 1890. I am sure it would have refused 
to authorise my attempts, and even to publish my 
first results. On the other hand, it would have 
wasted, with ripe bureaucratic prudence, thousands of 
pounds in looking for Plasmodia in marshes, or in 
trying to correlate various species of mosquitoes with 
local outbreaks of the disease, and am sure it 
would have achieved nothing at all up to the present 
day. 

We forget that, like really valuable art and inven- 
tion, scientific discovery is almost always due mainly 
to the individual. One might as well try to organise 
an Institute for the Writing of Poetry as institutions 
for making great discoveries or inventions. Like art, 
discovery is creative. It depends much more on the 
brain than on the hand, even in work requiring the 
most careful manipulative skill. Scientific services 
will not be able to pick up ‘“discoverers’’ on every 
bush. All they can do is to organise hand-work, for 
which they may be useful. But if the Government 
of India wishes to obtain great results for its expendi- 
ture it must buy genius. Now genius may be defined 
as the quality which achieves success, and the only 
way to buy it is to reward success—as suggested by 
the Committee on Awards in Nature of January 8. 
What we all fear is that the Government of India 
will be tempted to spend much larger sums of money 
in buying, not genius, but its opposite. 

At the same time certain researches, even of a 
petty kind, will require subsidies, and the Government 
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ought also to possess expert advisers in many branches 
of science. Some kind of scientific service will there- 
fore be needed, but this should not be allowed to 
engross the whole field; and the best results are sure 
to be obtained in the future, as they have been in the 
past, by untrammelled men of capacity working as 
they please. RONALD Ross. 


In discussing the best ways of fostering research 
work it is important to remember that the word 
“research’’ is used in two widely distinct senses: it 
may stand either for the careful collection of observa- 
tions, or for the deduction of the principles expressing 
the relationship between one set of phenomena and 
another. The difference between them is like that 
between the discovery of a new country and the careful 
mapping of one known in a general way but not in 
full detail. 

It would be unfair to set either of these kinds of 
research above the other; each is indispensable to the 
other. Experience shows, however, that the power 
to collect careful observations can be imparted to a 
large number of men and women, while the power to 
utilise the material and deduce from it anything more 
than the comparatively obvious is rare and cannot 
be imparted. Further, this ability is not equally 
divided as between different classes of men or gas 
between men and women. 

The recognition of the necessity for each kind of 
ability is essential to the proper conduct of a research 
institution, and one of the great difficulties is to find 
deducers of new ideas and to ensure that thev shall 
work harmoniously with the equally necessarv, but 
less rare, collectors of observations. The difference 
between the two groups of workers is fundamental 
and far-reaching, manifesting itself even in trivial 
daily actions. One difference is particularly important 
for the present discussion: the first group greatly 
resent immediate direction; the second do not, pro- 
vided they see advantages therein. In all research 
institutions of anv size the chief problem is to keep 
both groups of workers as nearly abreast as possible. 
Deductions made in advance of facts are often wrong 
and sometimes harmful. Facts and _ observations 
accumulated without anv illuminating hypothesis or 
general principle are rather drearv and soon forgotten. 
It is one of the tragedies of a life devoted to science 
that so often the fruit falls stillborn and is entombed 
in some journal, never again to see the light. We 
have all known such workers : 

And, as year after vear 
Fresh products of their barren labour fall 
From their tired hands, and rest 


Never vet com: s more near, 
Gloom settles slowly down over their breast. 


The only way of avoiding the tragedy and its 
accompanying waste is to ensure that both groups of 
workers keep together. 

It is not only between these two groups, however, 
that co-operation is necessary; under modern condi- 
tions there must also be close relationship between 
the workers in different subjects. Science is becoming 
increasingly specialised; no one man now knows 
much of any subject except his own. For the inves- 
tigation of phenomena such as those of agriculture, 
which lie outside the present arbitrary divisions of 
science, recourse must be had to team-work; a bodv 
of voung workers whose minds are still elastic must 
be interested in the problem and induced to work 
together for its solution. 

Experience shows that successful co-operation is 
achieved only when a deliberate attempt is made to 
secure optimum conditions for each individual worker. 
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How can a State system be adapted to fit these various 
necessities? For financial reasons complete elasticity 
is impossible; Treasuries must know their liabilities. 
In any Civil Service system promotion is almost in- 
evitably by seniority. Individual action and thought 
would be intolerable; everything must go through a 
chief, while anything repugnant to him must be sup- 
pressed. In all these directions the State system is 
absolutely incompatible with living research, although 
it might be consistent with much careful accumulation 
of facts, with survey work, and with the establish- 
ment of some central collecting institute. For these 
reasons I cannot believe that the intensely centralised 
system proposed for India could succeed. One man 
may organise work in one institution where he is 
accessible to the staff morning, noon, and night; but 
he would indeed need to be a superman of most exalted 
degree if he aspired to direct the research work of a 
country. 

The system devised by the English Ministry of Agri- 
culture is, in my view, much better. It possesses 
some degree of financial elasticity. While it contains 
the inevitable regulation about promotion by seniority, 
this is qualified by clauses under which the best man 
available can, nevertheless, be appointed to fill a 
vacant post. There is no attempt to govern from 
Whitehall; no general director, deputy director, or 
other official to run the research workers, but only 
occasional friendly gatherings of the chief officers to 
discuss common problems. Could not some such 
svstem be tried in India? E. J. Russet. 

Rothamsted Experimental Station, Harpenden. 


THE question .of reorganising and developing 
scientific work in India discussed in the leading 
article in Nature of February 19 is of the utmost 
importance to all concerned with the welfare and 
scientific reputation of the Empire. Now that there 
is a prospect of recognition by the Government of 
India and the Secretary of State of the necessity for 
increased expenditure on scientific investigation, it is 
essential that the new era should be inaugurated 
under the most favourable conditions. Two policies 
are apparently under consideration, which may be 
referred to respectively as centralisation and decen- 
tralisation; these are clearly defined in the article of 
February 19. The advantage of organising research 
within certain limits is generally admitted; facilities 
should be afforded for supplying information, for sug- 
gesting problems, and for the co-ordination of the 
activities of individuals or institutions, but it would 
seem that the policy of centralisation advocated by 
the Indian Industrial Commission, presided over by 
Sir Thomas Holland and ‘favoured by a number of 
administrators,’? is much more than this. It is, in 
short, a proposal to bring scientific investigation into 
line with routine official work—a procedure which, 
one learns with surprise, has the support of several 
scientific witnesses examined by the (Commission. 
If there is one thing vital for the successful prosecu- 
tion of scientific research of the best type and for the 
encouragement of the full development of .a re- 
searcher’s capacity, it is freedom of action. 

It is safe to predict that verv few men. possessing 
what mav be called the research temperament would 
consent to submit. to a bondage that would be not 
only irksome and irritating, but also fatal to indivi- 
dual initiative and enthusiasm. If adequate remunera- 
tion is offered and reasonable laboratory facilities are 
nrovided,. good men will be easily secured. Given 
the right sort of men,.I venture to think that the 
only rational course is to trust them to work out in 
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their own way, with such advice or assistance as may 
be asked for, the problems entrusted to them. 

The appointment of a head for each department cf 
science with the powers of a dictator would be the 
surest means of encouraging mediocrity, and of warn- 
ing off just that type of original thinker and indepen- 
dent investigator whose services. would be of inestim- 
able value to the State. It may be contended that any 
State scheme, whether concerned with routine duties 
or original work, must be under some central direc- 
tion, but there is no reason why the direction should 
be of such a. kind as would be tantamount to asking 
every researcher to place himself, body and soul, under 
a dictator. A. C. SEwarp. 

Botany School, Cambridge, February 26. 


The Constitution of the Elements. 


In continuation of my letter on the above subject in 
NaTurRE of December: 18, 1919, several more elements 
have been subjected to analysis, yielding interesting 
mass-spectra.”’ 

Argon (atomic weight 3988 Ramsay, 39:91 Leduc) 
gives a very strong line exactly at 40, with double 
charge at 20 and triple charge at 13%.. The last line, 
being closely bracketed by known reference lines at 
13 and 14, provides very trustworthy values: At first 
this was thought to be its only constituent, but further 
photographs showed an associated faint line at 36. 
This has not yet been proved an-element by double 
and triple charges, as the probable presence of OH, 
and the certain presence of C prevent this, but other 
lines of reasoning make it extremely probable that this 
is a true isotope, the presence of which to the extent 
of 3 per cent. is enough to: account for the fractional 
atomic weight quoted. 

Helium was compared with O++ (8) by a special 
system of bracketing, and directly with C++ (6) by 
extrapolation. Both methods give its mass: as 4, with 
an accuracy of 2 or 3 parts in 1000. 

By. the same methods H,;, H., and H, all give con- 
sistent results for the mass of the hydrogen atom as 
1-008. within .experimental error, agréeing with’ the 
value given by chemical analysis, and, incidentally, 
confirming the nature of H,; beyond doubt. These 
three lines are the only ones diverging from the whole 
number rule to a definite and measurable extent. 

Nitrogen is apparently a “ pure”’ element, its doubly 
charged atom being 7 exactly. 

Krypton (atomic weight 82-92) has no fewer than 
six constituents: “78, 80, 82, 83, 84, and 86. The 
last five are strong lines most beautifully confirmed 
by double- and triple-charged clusters, which can be 
compared with great accuracy against A (40) and 
CO (28). These reference lines obliterate one of each 
group, but not the same one.. The 78 line has not 
vet been confirmed in this wav owing to its faintness, 
but there is no reason. to doubt. its elemental nature. 
Krypton is.the first element giving unmistakable 
isotopes differing by one unit only. 

The partial pressure of xenon (atomic weight .130-2) 
in the gas used was only sufficient to show its singly 
charged lines. clearly. These appear. to follow the 
whole number rule, and rough provisional values for 
the five made out may be taken as 128, 130, 131, 133, 
and 135. 

Further examination of the multiolv charged mer- 
cury clusters indicate the probability of a strong line 
at 202,-a weak component at 204. and a. strong band 
including 197 and 200, unresolvable up to the present. 

F. W. Aston. 

Cavendish Laboratory, Cambridge, 

February 
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Deflection of Light during a Solar Eclipse. 


Pror. ANDERSON has suggested in Nature that the 
apparent displacement of stars observed during the 
solar eclipse may be ascribed to an unusual form of 
refraction in the terrestrial atmosphere. The discus. 
sion which has followed shows some lack of agree. 
ment as to the importance of such a refraction effect, 
I wish to suggest that it might, perhaps, be possible 
to form an estimate of the magnitude of this effect 
by making measurements of the apparent diameter of 
the moon during the eclipse. Star photographs would 
seem to be somewhat’ unsuitable, although one dia- 
meter of the moon may leave a clear enough trace on 
the plates (a diameter at right angles to the apparent’ 
motion of the moon relative to the stars). It should 
be possible, however, to obtain sharp silhouette images 
of the moon on plates devoted to this particular pur. 
pose; perhaps such photographs are already ayail- 
able. The nature of the clockwork drive needed js 
dependent on the necessary exposure, and need not be 
discussed. 

J. A. ORance. 


Mr. Orance’s point is, of course, that we should 
use the one object in the field of which the light has 
not been through the sun’s gravitational field in 
order to get rid of the Einstein disturbance; also 
of the suggested refraction by gases near the sun. 
I have talked the matter over with Mr. C. Davidson, 
who agrees with me that nothing is to be done with 
existing photographs in this direction—the exposures 
were too long, and the moon’s limb too ill-defined; 
but it is possible that in future eclipses short ex- 
posures, given specially for the purpose, might vield 
something of interest. The chief difficultv is that we 
do not know the moon’s dark photographic diameter. 
It cannot be assumed equal to the bright photogtanhic 


diameter, for irradiation (and other similar actions) 


go in the reverse direction. 
A. C. D. 
55 Ulundi Road, Blackheath, S.E.3, 
February 28. 


Perimeter of an Ellinse. 


Tue following approximate formula for finding the 
perimeter of a fairly flat ellipse may be found prac- 
tically useful. Suppose a=1, then the length of a 
quadrant of the ellipse is nearly 


1+0°62', 


where a is the major, and b the minor, axis. The 
formula works best from about b=o0-2 to b=o-5, after 
which the formula of Boussinesq is more accurate, 


V1Z. 
+5)- 


But the formula I ‘give is for. practical purposes 
quite satisfactory up to b=o0-6, the relative error never 
being large... It does not work if the ellipse is 
nearly circular. Boussinesq’s formula is of no use 
if the ellipse is flat. 

Other. more accurate formule could be given, but 
the above has the. advantage that it can be calculated 
very rapidly, and, within the range mentioned, I doubt 
if higher accuracy is ever required in practice. 

R. A. P. Rocers. 

Trinity College, Dublin, - 

Februarv 16. 
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Scientific Research and the Glass Industry in the United States. 


By Dr. M. W. Travers, F.R.S. 


: ee great American glass works engineer, Mr. 
. Owens, referring to the fact that he had been 
refused admission to an English glass works, once 
observed to a friend of mine, “If a man refuses to 
admit me to his plant I generally reckon that he 
is ashamed of it.” I had often wondered whether 
Mr. Owens’s countrymen really practised the 
policy which he preached, and last autumn the 
opportunity offered of putting it to the test. 
During a seven weeks’ tour through the States I 
paid almost daily visits to glass plants, with no 
other introduction than the information conveyed 
by my private visiting card, and only once was my 
visit restricted to the office. Generally I was 
shown the whole plant, and all my questions were 
frankly answered ; sometimes I was even permitted 
to make a second round of the works on my own 
account. In the research laboratories of both 
private companies and great industrial corpora- 
tions I was made doubly welcome. I can only 
express a sense of obligation, which I can never 
repay. 

It was very frequently that I heard statements 
made to the effect that the application of science 
to industry in America was only in its infancy. 
It is a fact that American industry is absorbing 
the whole output of the universities, and also draw- 
ing men from this country. America has found 
the application of science to industry to be a pro- 
position which appears to be a sound one, and, in 
conformity with American industrial policy, means 
to give science a fair trial. If men of science 
prove their value from the commercial point of 
view, they will rank equally with men of business 


capacity, who are able to dictate the terms of their | 
| how far the experimental work in connection with 


service to industry. 

It must be remembered that the American glass 
industry is relatively small, and even in Pittsburgh, 
where the glass factories are most numerous, it 
is entirely overshadowed by the steel industry. 
However, so far as scientific research goes, the 
industry is in a remarkably favourable position. 
The Geophysical Laboratory at Washington, D.C., 
which I visited, is primarily an institution for the 
investigation of scientific problems connected with 
glasses, of which the earth itself so largely con- 
sists, and the Bureau of Standards has devoted a 
considerable amount of attention to the subject. 
In April, 1917, soon after America joined in the 
war, American industry had to face a demand 
for an immense amount of optical glass. The work 
done by the staff of the Geophysical Laboratory is 
told in a few words in the director’s report for 
1918: ‘‘ Suffice it to say that with a staff of twenty 
scientifically trained men, all trained in the hand- 
ling of silicate solutions at temperatures required 
for the making of glass, and familiar with the con- 
trol of the most important factors in the problem, 
it proved practicable to make rapid progress.” 
After two months the output had doubled, and 
rejections by Government inspectors had become 
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very rare. A few months later “the output had 
reached a magnitude such that an adequate supply 
of suitable glass was assured for national needs, 
and... many refinements were being effected to 
bring the quality of the glass to a higher level.” 
To achieve these results, the staff of the Geo- 
physical Laboratory did not remain in Washing- 
ton and issue advice to manufacturers, but actu- 
ally took over the scientific control of the plants, 
some of which were built after America’s entry 
into the war, and in such positions I still found 
some of them when I was in America. The Bureau 
of Standards also established a small manufactur- 
ing plant in Pittsburgh, and here some very im- 
portant work on glass pots for optical glass manu- 
facture was carried out by Dr. Bleiniger. Accounts 
of much of this work have been published in the 
American Journal of Science and the Journal of 
the American Ceramic Society, and the work is 
described as being carried out “at the Geophysical 
Laboratory and at the plants of the Bausch and 
Lomb Optical Co., Spencer Lens Co., and Pitts- 
burgh Plate Glass Co., under the authority of 
the War Industries Board.” Anyone who is in- 
terested may learn exactly what was accomplished 
and what the position is at the moment, and may 
visit such of the plants as are in operation. Can 
anyone say what really has been accomplished in 
connection with optical glass in this country, what 
remains to be done in order to establish the in- 
dustry, and what organisation exists for doing it? 
The Bureau of Standards is, of course, an 
official institution; the Geophysical Laboratory is 
maintained by the Carnegie Institution, and is not 
under the control of Government. I do not know 


optical glass was subsidised by the Federal 
Government, but during the war very substantial 
funds for research work were at the disposal of 
the National Research Council, which was organ- 
ised, at the request of the President, by the 
National Academy of Sciences, and money from 
this source was available for such purposes. It 
must be noted that wherever an appointment had 
to be made in any matter of a scientific character, 
even in the case of officials, it was made on the 
recommendation of the men of science. In this 
we find an essential difference between American 
and British practice. 

The development of scientific glassware, other 
than optical glass, was left to individual effort, 


| and was solved with equal success by several firms. 


The Corning Glass Works, at Corning, N.Y., suc- 


| ceeded, however, in producing a very remarkable 
| glass, which is called “Pyrex” glass, from which 


are manufactured both chemical hollow-ware and 
the so-called oven-ware. This glass has so low a 


| coefficient of expansion and so high a tenacity that 


one can take extraordinary liberties with it, and it 
is much more highly resistant to changes of tem- 
perature than any glass previously produced. The 
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production of this glass is a very remarkable 
achievement. 

“Pyrex” glass and the Empire bulb-blowing 
machine were only two of the many interesting 
developments which I was shown at Corning. 
When I was there, Dr. A. L. Day, who has long 
been connected with the works, was acting as 
vice-president of the company; and Dr. E. C. Sulli- 
van and Dr. W. C. Taylor, assisted by a con- 
siderable scientific staff, were in charge of the 
technical side of the work. Dr. Taylor told me 
that they had been carrying out a systematic 
survey of possible combinations in glasses, and 
that as each glass was made experimentally its 
properties were investigated and recorded. In the 
Steuben Works, which are under the same 
management, and only a few hundred yards 
distant, Dr. J. C. Hochstetter was collaborating 
with Mr. F. C. Carder in the investigation of 
problems relating to coloured glasses. 

Scientific glassware was also being manufac- 
tured at the H. C. Fry Glass Works, where I 
spent a day with Dr. Scholes and his staff, and 
at the Macbeth Evans Glass Co.’s plant, also near 
Pittsburgh, Pa., over which I was shown by Dr. 
Macbeth and Prof. Hower, who is consultant to 
the firm. I found quite a numerous scientific staff 
working in excellent laboratories. 

In the bottle-making branch of the industry the 
engineer predominates. I believe that the first 
bottle machine was English, and one would like 
to know why it is that the development of bottle 
machinery has been practically wholly American. 
The Owens machine, the Hartford-Fairmont flow 
feed, the Westlake machine, and the Empire 
machine are purely American, and they are 
American because Americans understand the value 
of science organised in the service of industry, and 
are willing to give good brains a fair chance and to 
back them with good money. Developments in this 
direction are entirely a matter of private enter- 
prise, in which consumers as well as manufacturers 
are often financially interested. 

To no branch of the glass industry has science 


been of greater service than to that of the electric 
lamp industry. I was able to spend two days in 
the research laboratories attached to the great 
plant of the General Electric Co. at Schenectady, 
in company with Drs. Whitney, Langmuir, Cool- 
idge, and Hull, whoge names are as well known in 
Europe as in America. The staff of the laboratory 
is said to number more than 150 members, and 
the work carried on is in some cases purely scien- 
tific, and in others highly technical, processes 
being actually worked in the laboratory until the 
demand for the goods or material produced justi- 
fies the erection of separate factories. While I was 
at Cleveland, Ohio, Dr. W. M. Clark, the chief 
chemist of the National Lamp Association, was 
good enough to show me over the whole plant of 
his firm. Here a physical laboratory dedicated to 
investigations connected with illumination, but 
only indirectly with artificial lighting, has been 
established in recognition of the services of science 
to the industry. 

In several of the universities research is being 
carried out in connection with glass, and I had 
the good fortune to meet both Prof. Washburn, of 
Illinois University, and Prof. Silverman, of Pitts- 
burgh University, and to discuss with them their 
work on the chemistry and physics of glass. 

A short article permits me to deal only with 
isolated incidents in my tour, but the impression 
which I brought away with me and wish to convey 
to others is that there are a great many men of 
high scientific ability engaged in the American 
glass industry, which has learned, as the German 
glass industry learned, to our undoing, that indus- 
trial progress implies the co-cperation of science 
and industry. American industry is not securing 
the co-operation of science for sentimental reasons, 
but with a view to competition with us in the 
markets of the world. To this movement science, 
through the National Research Council, organised 
by the National Academy of Sciences, in co-opera- 
tion with the national scientific and technical 
societies of the United States, is giving its hearti- 
est support. 


The Circulating Blood in Relation to Wound-Shock.? 
By Pror. W. M. Baytiss, F.R.S. 


= system of vessels in which the blood is 
contained must be conceived of as a closed 
system. But the walls are distensible and elastic; 
they can therefore stretch and collapse to accom- 
modate varying amounts of liquid. This is pos- 
sible, however, only to a limited extent. Although 
the veins have thinner walls than the arteries, 
and appear to be less supported by surrounding 
structures than are the capillaries, it is remark- 
able that they oppose a greater resistance to a 
bursting pressure than do the arteries. Veins, 
moreover, have a muscular coat which is in a 


1 Discourse on ‘‘ The Volume of the Blood ard its Significance,” delivered 
at the Royal Institution on Friday, February 13. 
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more or less contracted state during life. Hence 
the introduction of more fluid into the system 
must encounter a certain resistance and raise the 
internal pressure, unless the muscular coat 
actively relaxes to accommodate the fluid intro- 
duced. 

This closed system contains, under normal con- 
ditions, about four litres of blood in man. It 
consists, as is generally known, of the heart, of 
branching tubes (arteries), leading from the heart 
to the tissues, where they break up into a net- 
work of much finer tubes, the capillaries, which 
unite again to form the veins, and so lead the 
blood back to the heart. Consider the distribution 
of the blood at the time when the heart is at rest. 
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The amount present in each part, including the 
heart itself, is obviously in proportion to the 
capacity of each part. 

The heart, however, works as a pump. The 
way in which the blood is circulated was first 
clearly propounded by Harvey in 1616, although 
Leonardo da Vinci came very near to the dis- 
covery more than a century before. Harvey saw 
the blood sent out from the heart, propelled to the 
tissues in the arteries, and returned to the heart 
by the veins. The course of the blood from one 
to the other through the minute capillaries could 
not be seen until the invention of the microscope 
by Leeuwenhoek, who made use of it in 1686 to 
observe the blood traversing the capillaries in the 
tail of the tadpole. 

The heart, then, when it contracts, drives out 
the blood which is contained in its cavities, or 
nearly the whole of it. This same quantity must 
be returned by the veins, otherwise the blood 
would soon all be accumulated in the peripheral 
parts of the body. Further, the heart is capable 
of driving out the more blood the greater the 
quantity it contains when contraction begins. 
This is what has been called by Starling the “law 
of the heart.” It depends on the fact that 
muscular fibres contract the more powerfully the 
greater the length to which they are stretched to 
begin with—within limits, of course. 

We see, therefore, that the amount of blood 
driven through the organs of the body in a given 
time depends on the amount present in the heart 
at rest. Since this is a definite fraction of the 
whole blood, the irrigation, as we may call it, 
of the body is in proportion to the total quantity 
of blood available. The importance of sufficient 
irrigation is obvious. The blood conveys to the 
active cells the materials required for their work, 
and of these the most necessary is oxygen. If 
the supply is too meagre, the first few cells with 
which the blood meets exhaust it, and those 
beyond suffer from deprivation. Waste products 
are removed at the same time. 

Although the part played by the volume of the 
circulating blood in relation to the capacity -of 
the vascular system was realised by Carl Ludwg 
and his school, who made many experimental 
investigations on the subject, the matter came 
especially into prominence in connection with the 
explanation and treatment of the state known 
previously as ‘surgical shock,” but which 
occurred with alarming frequency in men wounded 
in the late war. The name “wound-shock” is a 
more comprehensive name, although the use of the 
word “shock” is liable to give a misleading im- 
pression as to the rapidity of its onset, and to 
cause confusion with “ shell-shock,” another un- 
satisfactory name, but used to designate an affec- 
tion of the nervous system of quite a different 
nature from that brought about by the wounds 
themselves. Wound-shock is not easily defined in 
such terms as to distinguish it clearly from other 
similar states, such as that due to loss of blood, 
but it may be said to be one of general collapse, 
ending in death if not combated in some way. 
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It does not come on immediately after injury, but 
in the course of some two or three hours. It 
shows itself by pallor, coldness, sweating, vomit- 
ing, thirst, low blood-pressure, and the other 
symptoms which were early recognised as indi- 
cating a defective circulation. 

But what is the actual cause of this collapse 
of the circulatory mechanism? It was soon real- 
j ised, by those who examined cases of wound- 
shock, that it was not due to any failure of the 
heart itself, nor was the central nervous system 
involved, except indirectly in the later stages. 
On the other hand, much difficulty was found in 
distinguishing between this state, even when 
attended by very little loss of blood, and that 
resulting from great loss of blood unaccompanied 
by serious injury. The latter is obviously the 
result of the defective volume of blood and its 
consequences, since blood is known to have left 
the body. But why do the former cases also 
appear to be suffering from the same condition, 
when scarcely any blood has actually been lost? 

In the endeavour to find an explanation for this, 
we may call to mind the circumstance that blood 
may be effectively removed from circulation 
by being pooled away in some part or other 
of the vascular system, as, for example, by 
a great dilatation of this part. The amount 
which is available for propulsion by the heart 
to serve for continuous irrigation of- the 
tissues is reduced as much as it would be 
if the blood held in the pool were actually lost 
to the outside. Such changes in the capacity of 
the peripheral blood-vessels play a large part in 
the regulation of the blood-pressure and ‘the 
supply of blood to various organs. We may 
inquire whether anything of this kind happens 
after severe injuries. 

The first step taken in the course of this inquiry 
was the discovery that some poisonous substance 
is produced in injured tissues. This, passing into 
the blood, is carried to all parts of the body. Sir 
Cuthbert Wallace, some years ago, had noticed 
that operations in which the cutting of large 
masses of tissue was involved were especially 
liable to be followed by shock. Quénu and others, 
during the war, were struck by the rapid benefit 
frequently ensuing from removal of the injured 
parts or even when they are tied off from con- 
nection with the rest of the blood-vessels, if such 
is possible. Cannon and myself found that we 
could produce the state of wound-shock in anzs- 
thetised animals in the laboratory, and that it was 
due to a chemical agent, not to any effect on 
nerves. This being so, we see that we can replace 
the name of “ wound-shock ” by the more descrip- 
tive one of “traumatic toxzmia.” 

But can we form any conclusion as to the 
chemical nature of this toxic substance or as to 
the way in which it acts? It is evidently pro- 
duced too quickly to be a result of bacterial infec- 
tion, and, indeed, McNee was able to exclude this 
possibility quite definitely. Dale and Laidlaw, 
however, showed that there is a compound of 
known chemical structure, called “ histamine,”’ 
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and produced without difficulty from a constituent 
of the nitrogenous cell structures, which is able 
to produce a state of the circulation like that 
present in wound-shock. It was found that the 
effect was not due to a dilatation of the arterial 
part of the system, as was known to be the case 
in the fall of blood-pressure brought about by 


vaso-motor reflexes. Here the similarity to | 
_ rapidly lost from the circulation and is useless, 


traumatic toxemia showed itself again, because 


it was known that arterial dilatation was not | 
| Osmotic pressure, such as gelatin or gum acacia. 


present in this state. Next, Dale and Richards, 
by a number of ingenious experiments, were able 
to localise the effect in the capillaries, which 
became widely dilated and thus capable of taking 
up the greater part of the blood in the body, 
leaving the heart nearly empty, with too meagre 
a supply to carry on the circulation with any 
degree of efficacy. It is to be admitted that 
we have not yet definite proof that it is histamine 
itself which is responsible for the toxemia of 
injury. But that the agent is something which acts 
in the same way is made clear by the observations 
that have been made on wounded men. The 
determinations of the volume of the blood in 
circulation, made by N. M. Keith, may be espe- 
cially mentioned. Keith showed that, in severe 
cases, it may be reduced to little more than half 
the normal amount, although scarcely any has 
actually been lost by hemorrhage. The method 
used was that of introducing into a vein a known 
quantity of an innocuous dye which does not pass 
through the walls of the blood-vessels, and, after 
a short interval, taking a sample of the blood and 
finding how much the dye has been diluted. 

Mf the toxemia is severe, a second property of 
the poison shows itself. This is an effect on the 


walls of the capillaries such that they allow the | 


liquid part of the blood to escape by filtration. 
In this way the volume of the blood is still further 
reduced. 

The treatment, in principle, is obvious. 
Restore the blood-volume. It would appear that 
when blood has been lost it ought to be replaced 
by blood. The case of traumatic toxemia is not 
so clear at once, because blood has not been 
actually lost, and it should be possible to keep 
ur an effective circulation by some other liquid 


increased, it was realised that the important 
matter is to maintain the volume in circulation, 
| whether by blood or other solution. An innocy- 


| 
| 
| 
| 
| 
| 


ous fluid seemed to serve practically as well as 
blood, and had the advantage of being always at 
hand and in as large a quantity as required, 

As to the properties of such a solution, it was 
soon found that a simple saline solution is very 


It is necessary to add to it some colloid with an 


The colloid does not pass through the walls of 
the blood-vessels, and its osmotic pressure causes 
an attraction of water to balance that lost by 
filtration. Thus, although the slow circulation 
incidental to a small volume of blood is inade- 
quate, this very quantity, if diluted to normal 
volume, is able to serve effectively. Comparing the 
oxygen carri:d by the red corpuscles to railway 
passengers, :. will be realised that if we have a 
limited number of trains, we can carry more 
passengers in a given time if the velocity of the 
trains is increased. Animal experiments made by 


Gasser showed that this is actually the case with 


the blood. After a loss of blood the injection of 
gum-saline might even raise the supply of blood- 
corpuscles to a level beyond what it was before 
the hemorrhage. 

The general conclusion is that the volume of 
the liquid in circulation must be kept up to its 
normal value, whatever this liquid may be. Of 
course, the number of red corpuscles cannot be 
allowed to fall below some particular value, and 
it has been found that about one-quarter of the 
normal quantity is the lowest compatible with 
life. If they fall below this, moreover, there is 
no production of new corpuscles. 

In the later stages of the war gum-saline was 


_ largely used in the British, American, and French 
_ Armies, and is reported to have saved many lives. 
| Unfortunately, if too long a time is allowed to 
elapse before treatment, nothing avails, not even 


transfusion of blood. Hence the importance of 
the early use of intravenous injection, and also 
of removal of the injured tissue by operation. 
As the war progressed, these procedures were, 


| therefore, pushed more and more forward to the 


until the poison is got rid of and the pooled blood | 


returned to circulation. In fact, as experience 


battle area, and with ‘more and more favourable 
results. 


Characteristics of Pigments in Early Pencil Writing. 


By C. ArnswortH MITCHELL. 


PENCIL pigments may be classified in the fol- 
lowing groups: (1) Metallic lead or alloys 
of lead; (2) graphite cut from the block; (3) early 
composite pigments containing graphite, sulphur, 
resins, etc., but no clay; (4) graphite powder 
compressed into blocks; and (5) composite pig- 
ments containing. graphite with clay and other 
ingredients. These pigments usually show. dis- 
tinctive microscopic characteristics in the marks 
which they produce. 534 Bi 
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When examined under the microscope with a 
magnification of about twenty diameters and the 
light at right angles, ordinary lead shows, in its 
vertical markings on paper, a series of irregularly 
distributed patches, uniformly and brilliantly lit up, 
and marked with regular vertical striations which 
have the appearance of ridges. In the. case of 
Borrowdale graphite (Fig. 1) the vertical lines show 
relatively. few brilliant straight striations (due to 
siliceous impurities), and when these occur in the 
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heavier strokes they are disjointed and irregular. 
The fibres of the paper may be brilliantly lit up 
by particles of adhering graphite which reflect the 
light, especially in those places showing a metallic 
lustre to the naked eye. Less pure forms of 
graphite show more numerous striations, but 
these are always more or less disjointed and 
irregular, and quite distinct from the fine stria- 
tions in modern pencil markings. 

The composite pigments (containing sulphur) in 
early specimens of pencils in South Kensington 
Museum, which Mr. T. H. Court kindly placed 
at my disposal, show a faint greyish pigment, with 
occasional striations, whilst Brockedon’s graphite 
(1843) (Fig. 2) and other kinds of compressed 
graphite produce lines which show a rich black 
pigment with silvery dashes and lines distributed 
fairly uniformly all over 


| 
| 
| 


| and drawings 


markings in ordinary metallic lead for graphite. 
Through the kindness of Mr. J. P. Gilson, of the 
MSS. department, I have been able to examine 
specimens of early pencil marks in the writing 
in manuscripts in the British 
Museum. The earliest example was a drawing 
in the Stowe MSS., “Arms of Ancient Nobilitie” 
(705), of the early seventeenth century. The 
particles composing the lines of this drawing all 
reflected the light briiliantly, but were much 
smaller, and lacked the striations which are 
characteristic of metallic lead. On the other hand, 
the lines had not the appearance of any form of 
graphite, the particles being disjointed and not 
showing any connecting interrupted striations, as 
are often to be seen in lines of graphite having a 
metallic lustre. It is therefore probable that this 


the field. 

Modern pencil com- 
positions, mainly of 
graphite, clay, and wax, 
all have a similar micro- 
scopic appearance in the 
vertical lines made by 
them on paper, which is 
quite different from the 
markings of the old 
pencils of natural 
graphite, and in most 
cases from those made 
fom the old com- 
pressed graphite pow- 
der. In the modern pig- 
ments the fine siliceous 
particles, derived from 
the clay and impurities 
in the graphite, are 
evenly distributed, and 
appear in the pigment 
on paper as fine beaded 


“ 


striations, which are 
uniform and _ parallel 
throughout ‘the line ‘atypical, early granite 
(Fig. 3). Chemical 


methods of distin 
gushing between 
these pigments have been described by the present 
writer (J. Soc. Chem, Ind., 1919, 3837). 

Some particulars of early pencil markings are 
given in a curious book by C. T. Schénemann 
(Versuch eines Systems der Diplomatik, Leipzig, 
1818, 2 vols.) upon the codices preserved in the 
libraries in Germany. In vol. ii. (p. 108) it is 
asserted that lines in blacklead (Reisblei) had 
been drawn the “Codex Berengari 
Turonensis ” of the eleventh or twelfth century, 
which was in the Wolfenbittel library. The 
“Codex Guidonis Aretini de Musica ” (eleventh or 
twelfth century) in the Géttingen library contained 
vertical and horizontal lines showing traces of 
blacklead (p. 112), whilst the “Codex Theophili ” 
(twelfth century) in the Wolfenbittel library 
showed very fine vertical lines in blacklead. 

Now, as graphite was not known until about 
1560, it is obvious that Sch6nemann mistook the 
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Fic. 2.—Brockedon's compressed Fic. 3.—-Typical modern composite 
graphite, 1843. (Mark made pencil. X 20. 
by specimen in Geological 


M useum). X 20. 


drawing was done with a metallic pencil in which 


| lead did not predominate. 


A later MS. (1691) (Add. 22,550) includes 
drawings in which the lines show the large 


isolated particles with the vertical striations char- 
acteristic of metallic lead. In another Stowe 
MS., 686 (circ. 1630), the lines in the drawings have 
the appearance of ordinary graphite. The pencil 
markings in two note-books of Sir Thomas Cotton 
(Harley, 6018, about 1630-40) and Cotton Ap- 
pendix, xlv. (1640-44), have all the characteristics 
of graphite. 

The writing in Lord Hardwicke’s “Notes on 
Briefs” (1718) is undoubtedly in graphite, but a 
drawing by Vertue (Add. MS. 2111) (1741) 
has the appearance of metallic pigment. A 
note-book of Hogarth (Egerton MS. 3011) (prior 
to 1753) contains heavy pencil writing, the’ pig- 
ment of which is a particularly rich graphite. 
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The pencil outline of a drawing on the top of ink 
in another of Hogarth’s note-books is also 
in typical graphite. The lines in the drawings of 
a later volume of Stowe MSS. (993), about 1747, 
show fine interrupted striz, such as are frequently 
noticeable in the marks made by pure graphite. 
In “Heraldic Collections” (Stowe MS. 661) of 
1763-64 the pigment in the drawings of the coats- 
of-arms is also in graphite, and shows the fibres 
of the paper lit up by adherent particles. An inter- 
esting example of graphite markings is to be seen 
in a letter from Prof. Herrmann (1780) from Stras- 
bourg (Add. MS. 22,935, fol. 140b). This contains 
a pencil drawing of a fish, in which the pigment 
has formed branching striations along the lines 
of the paper fibres. 

Flaxman was in the habit of making drawings 
on the backs of the envelopes of letters received 
by him at Buckingham Street, Fitzroy Square, and 
a series of these, dating from about 1800 to 1814, 
is preserved in the British Museum. In every 
instance the pigment in these drawings is typical 
of pure graphite, and even interrupted striations 
are only of exceptional occurrence. 

In view of the fact that Conté’s composite clay 
process was invented in 1795 in Paris, it is inter- 
esting to note that a card sent to Flaxman by 
the painter Fleury Epinat, of Lyons, between 


1805 and 1814 was written with a pencil produc- 
ing the characteristic fine regular beaded striations 
of the modern type of pencil. This is the first 
instance noted of the occurrence of writing in a 
composition pigment in the MSS. in the Museum. 

Of the other manuscripts and drawings of the 
early nineteenth century, mention may be made 
of a letter of Byron (about 1809) which is written 
in a particularly brilliant graphite, and of the 
pencil corrections made by Keats (about 1820) in 
his manuscript of “ Hyperion,” which are also in 
pure graphite. The same characteristics of rich 
pigment deposit, showing only scanty, irregular, 
broken striations, may also be seen in a letter of 
Lord Wellesley written about 1828. 

The manufacture of graphite pencils by the 
original method of cutting from the block was 
continued until about 1869, overlapping the 
modern process; but, as the old pencils must have 
been widely distributed, it is not surprising that 
the characteristics of pure graphite are frequently 
to be found in writing, and especially in drawings, 
for several years after that date. Hence it is 
quite in accordance with the development of the 
industry that the note-book of James Thomson, 
the author of “The City of Dreadful Night,” 
for the year 1869 should be written with a pencil 
which produced no silvery striations. 


The Relationship of Education to Research in Aeronautics. 


HE relation of education to research is a 
simple one in most fields of scientific work, 
in that the universities provide both one and the 
other. This simplicity cannot, however, extend to 
the subject of aeronautics, because the cost of 
experimentation is so great and the organisation 
required so complex. In the future the universi- 
ties may perhaps be equipped even for this exten- 
sion of their activities, but at the present time, and 
for many years to come, the experimental work 
will in general be beyond their means. The 
Government, however, for its own sake, needs 
to continue to carry on aeronautical research, and 
the question naturally arises: What are to be the 
relations between the Governmént research estab- 
lishments and the university teaching establish- 
ments? The Committee appointed in October, 
1918, by Lord Weir to advise on this matter has 
now reported, and its recommendation is to merge 
the staffs undertaking these two classes of work. 
At the present time it is scarcely practicable or 
wise to found more than one school of aeronautics, 
and the Committee selects the Imperial College of 
Science as its home, suggesting that the staff of 
the school should for the most part be composed 
of those members of the Government research 
establishments who are best qualified for the 
work, and can be permitted to spend part of their 
time at the Imperial College. 

The Committee also provides that the Advisory 
Committee for Aeronautics should come to an end, 
and that its former powers should—with certain 
additions—be made over to a new body, the Aero- 
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nautical Research Committee. The Advisory Com- 
mittee has had a very distinguished history. Its 
composition was mainly non-official, and it became 
a watchful and highly independent body able 
and ready to intervene in any matter where it 
thought such intervention was required. With the 
many reorganisations of Air Service matters 
during the war, whether relating to the R.N.A.S., 
the R.F.C., the Air Board, the Air Ministry, or 
the R.A.F., it became the one continuously 
operating body, and rendered services to the 
State of a value which can be realised only by 
those who kept in touch with its wide activities. 
The Education and Research Committee endeav- 
ours to pay tribute to the Advisory Committee, 
and it must have had some difficulty in finding 
words appropriate to the occasion. 

It seems that the Government took definite 
decisions some six months ago that an Aero- 
nautical Research Committee should be created to 
replace the existing Advisory Committee; that, in 
addition, research work should be undertaken by 
a Research Association to be formed by the 
Department of Scientific and Industrial Research, 
on the usual terms, if the industry should so 
desire; and that the Imperial College should be 
the educational centre (although applications from 
provincial universities for grants would be con- 
sidered). The Committee, taking note of these 
decisions, suggests that the new Aeronautical 
Research Committee (A.R.C.) should supervise 
both research and education. Any plan for the 
supervision of research needs to take into account 
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the nature of the establishments where it is at | 
resent undertaken. These places are the Royal Air- | 
craft Establishment (Farnborough); the National 

Physical Laboratory (controlled by the D.S.I.R.); 

Martlesham Heath, Biggin Hill, Pulham, Grain, 

Felixstowe, and possibly other Government aero- 

dromes. All of these, except the R.A.E. and the 

N.P.L., are controlled by the Director of Research 

at the Air Ministry on behalf of the Air Council, 

which is responsible for these centres and pays 

for them. The Committee does not attempt to 

pursue the allocation of responsibilities further, 

but such allocation need not be expected to lead 

to difficulty, since much of the work from these 

centres found its way in the past to the old 

Advisory Committee, and will doubtless in the 

future find its way to its successor. 

As regards the educational side, the Committee 
mentions an estimate that before the war the total 
yearly number of honours graduates in engineer- 
ing, including civil, mechanical, and electrical, and 
in naval architecture, etc., from all the universities 
in the United Kingdom averaged only about two 
hundred, and that of these it rightly considers 
only a fraction of the future number are likely to 
devote themselves entirely to aeronautics. It 
certainly seems probable that the number will be 
quite small; the Government has its own Air 
Service establishments, and these will naturally 
take a proportion of the possible entrants each 
year. Moreover, the most promising career for 
aeronautical engineering work at present is the 
Government service, since it is the Government 
which controls nearly all the research and no 
small proportion of the full-scale design, to say 
nothing of the ordinary Service work and its 
attraction to the adventurous. The only factor 
which would seem capable under present condi- 
tions of adding materially to the numbers of 
students taking an aeronautical engineering course 
at the Imperial College or elsewhere would be if 
the Government used this means for the training 
of its own future technical staff. 

The course, once formed, is to consist of twelve 
months’ specialised teaching, coming after the 
usual degree or diploma course in engineering 
already provided at the universities and great 
technical schools. The subjects selected for this 
course are: Aerodynamics; aero-engines; general 
design ; instruments, meteorology, and navigation. 
The proposed staff includes a general director, who 
would be the Zaharoff professor of aviation, two 
other professors, and a number of lecturers. This 
staff should, the Committee suggests, act as a 
clearing-house for the study of the results of 
experimental work, whether full-scale or in the 
laboratory, and for the dissemination of con- 
clusions based thereon as forming the right 
foundation for further design. As the Committee 
naturally adds, no school for providing this 
education can be successful unless the students 
are brought into direct touch with practical prob- 
lems during their tuition, and unless those en- 


Some extracts from the Committee’s report are 
subjoined. 


INTRODUCTION.’ 


The Government has now decided how provision 
is to be made for research in aeronautics. We 
desire at the outset to emphasise the necessity for 
that research. The Department of Scientific and 
Industrial Research is to continue the provision for 
fundamental research at the National Physical Labora- 
tory, and to assist the aeronautical industry in the 
same manner as other industries by taking part, 
when desired, in the formation of a research associa- 
tion. In our view, at the start of a new industry 
something more is required. At the present moment 
the industry is passing through a crisis; Govern- 
ment support is necessary if it is to emerge satisfac- 
torily. The time is critical and the development of 
civil aviation is beset by numerous difficulties, and 
calls for the fullest consideration. It is urgently 
necessary that the policy adopted should command 
the support of all who desire to maintain the 
superiority in the air gained during the past eventful 
vears, and that ample funds should be provided for 
carrying it into effect. 

‘A. difficulty which arises in the case of a new 
industry of this kind lies in the fact that the scope 
of the work is inadequate to maintain automatically 
a sufficient number of experts in design and produc- 
tion. A research organisation may elucidate problems 
and provide general information and specific facts, but 
before these can bear fruit of industrial value they 
must be interpreted and applied by a suitable technical 
staff, closely associated with the works organisation. 
At the end of the war most of the works had collected 
a team of technical experts of marked ability; many 
of these teams have now been disbanded, and further 
disintegration is in progress. We see no possibility 
of achieving the desired result except by such Govern- 
ment action as will secure the retention of adequate 
technical staffs. 

During the war this country obtained the lead in 
aeronautical research; it would be lamentable to see 
the fruits of the work pass from a paralysed industry 
to better-supported foreign competitors. In, the later 
sections of our report we recommend the establish- 
ment of an organisation for aeronautical research to 
assist the Air Council, and, in our view, it is im- 
portant that the work of that organisation should be 
available in great measure for the assistance of the 
industry and for the advance of civil aviation, as well 
as for the Services. Should an industrial research 
association be formed, it should be linked up with the 
organisation we recommend. 

Education and research are clearly very closely inter- 
related. The education with which we have chiefly 
concerned ourselves is that suitable for aeronautical 
engineers and constructors—that is to say, post- 
graduate work for which the students will be fitted 
by a previous undergraduate course of either mechani- 
cal or general engineering training at one of the 
universities or technical colleges. We have not dealt 
with the training of pilots or of mechanics. The course 
we contemplate will comprise a special study of the 
following matters:—Aerodynamics, the laws of 
motion of bodies moving in the air, illustrated by 
experiments and researches in wind-channels; the 
principles of design and construction ; engines and 
the methods of propulsion of aircraft; and the inves- 

1 Abridged from the Report of the Committee on Education and Research 
in Aeronautics (Cmd. 554. price 2d. net) to Mr. Winston S. Churchill, Secre- 


tary of State for Air. The members of the Committee were: Sir R. T 
Glazebrook, K.C.B. (Ch irman), Sir Alfred Keogh, G.C.B., Sir H. Frank 


gaged in teaching are also occupied in, or direct- 
ing, scientific research or experimental design. 
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Heath, K €.B., Sir Froncis G. Ogilvie, Mr. F. oe | Page, Mr. G. Holt 
_ Thomas, Prof. J. E. Petavel, and Lt.-Col. H. T. Tizard. 
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tigation of instruments used in flight, with problems | 


in meteorology and navigation. The engineer must 
also gain the practical knowledge acquired only in 
the workshop, and must have experience of the full- 
scale researches necessary to test and verify his 
theoretical conclusions. Such a course might 
eventually involve one or more centres of theoretical 
instruction with experimental aerodromes and labora- 
tories where the full-scale problems may be worked 
out, but as the number of persons likely to require 


this higher post-graduate education will not be great 


we consider that it will be wise for the present to 
concentrate the work in one central institution with 
which the experimental aerodromes should be closely 
connected. Such a central institution we find in the 
Imperial College of Science and Technology, at which 
the professorship lately founded by Sir Basil Zaharoff 
is to be held. 

To turn now to research. This is the means by 
which advance in aeronautics is possible, and it is 
required by all interested in the progress of the sub- 
ject : by the State, whether for the purposes of defence 
or to enable it to lay down the rules necessary for 
the safety of aircraft when used for civil purposes; 
by the professor, whose aim is to increase knowledge ; 
and by the industry, in order that it may maintain 
the superiority which British aircraft has alréady 
achieved. Research is difficult, its requirements are 
costly, and the men who can undertake it are few. 
To establish separate research laboratories and aero- 
dromes for each of these special interests is, for the 
moment, out of the question; here, again, combina- 
tion is called for—combination, too, with the agencies 
concerned in education. At. the same time we recog- 
nise fully that special problems may be dealt with at 


other research centres, and we trust that every en-— 


couragement may be given to these for such work. 

Since the commencement of practical aeronautics, 
research has been directed by the Advisory Committee 
for Aeronautics, a body, under the presidency of the 
late Lord Rayleigh, appointed by the Prime Minister 
in the year 1909 ‘“‘for the superintendence of the 
investigations at the National Physical Laboratory 
and for general advice on the scientific problems aris- 
ing in connection with the work of the Admiralty and 
War Office in aerial construction and navigation.” 

Full-scale research has been carried out at Farn- 
borough, in part at the initiation of the Advisory 
Committee, in part at that of the military authorities; 
the Committee, however, has no control over the 
work there, and occupies only an advisory position 
with regard toit. During the war other centres of full- 
scale research were established—e.g. the Isle of Grain 
and Felixstowe for seaplanes, Kingsnorth and Pulham 
for airships—and the Advisory Committee has been 
kept in close touch with the work in progress at all 
of these. Its activities have been of the greatest value. 
In our view, a central co-ordinating body of this kind 
is essential, and it is now proposed to establish an 
Aeronautical Research Committee, to which the 
duties of the Advisory Committee would be _trans- 
ferred, and certain other duties. and responsibilities 
added with regard both to the central research aero- 
dromes and to education. The proposed Committee 
should be in a position to supervise effectively such 
work as comes within its purview. 

The work in aeronautics conducted at the National 
Physical Laboratory would also, usually, be under- 
taken on the initiation. of the Committee. the expendi- 
ture for such work forming part of the budget of the 
Department ‘of Scientific and Industrial Research. 

In order to connect the Committee with the educa- 
tional work and to render the opportunities of research 
at Farnborough and elsewhere available both to 
teachers and to students, we suggest that arrange- 
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ments should be made between the Committee and 
the Imperial College for dealing with matters with 
which they are jointly concerned. In this connection, 
moreover, we suggest that it would be possible in 
a number of cases for members of the research staff 
to act as professors or lecturers at the college. 


CONSTITUTION OF THE AERONAUTICAL RESEARCH 
CoMMITTEE. 


The Aeronautical Research Committee should in- 
clude representation of (a) the Department or Depart- 
ments responsible for (i) naval and military aero. 
nautics, (ii) the regulation of civil aerial transport; 
(b) the Department of Scientific and Industrial Re. 
search, including direct representation of the National 
Physical Laboratory; (c) the aircraft industry; (d) the 
Imperial College; as well as (e) other members of 
scientific attainments. The chairman of the Com- 
mittee should be an eminent man of science, and 
in a position independent of the Government Depart- 
ments represented on the Committee. He and the 
other non-official members of the Committee should 
receive suitable remuneration. 

FUNCTIONS OF THE AERONAUTICAL RESEARCH 
ComMITTEE. 


It should be the duty of the Aeronautical Research 
Committee to devote itself to the advance of aero- 
nautical science, and, with this object, in particular 
(t) to advise on scientific and technical problems relat- 
ing to the construction and navigation of aircraft; 
(2) to undertake or supervise such research or experi- 
mental work as is proposed to the Committee by the 
Air Ministry, and to initiate any research work which 
the Committee considers to be advisable; to carry out 
such work itself or to recommend by whom the work 
should be carried out; (3) to take over complete 
responsibility for the Air Inventions Committee and 
for the Accidents Committee; (4) to promote educa- 


. tion in aeronautics by co-operating with the governors. 


of the Imperial College; (5) to assist the aeronautical 
industry of the country by scientific advice and re 
search, and to co-operate with any research associa- 
tion that may be established; (6) to prepare for the 
approval of the Air Council a scheme of work and 
estimate of expenditure for the year, and to administer 
the funds placed at its disposal by the Air Council; 
and (7) to make reports from time to time to the Air 
Council. 


CO-ORDINATION OF THE RESEARCH AND EDUCATIONAL 
ORGANISATION. 


We have referred to the need for close association 
between the research and experimental work and the 
strictly academic portion of the higher education. 
No school for providing this education can be success- 


| ful unless the students are brought into direct touch 


with practical problems during their tuition, and unless 
those engaged in teaching are also engaged in or 
directing scientific research or experimental design. 

The arrangements whereby the student will divide 
his period of post-graduate instruction between work 
on books and at lectures and practical work at re- 
search stations should apply also in regard to the 
duties of the teaching staff. These should be such as 
to enable a professor or lecturer to spend part of his 
time in giving instruction at the Imperial College, 
while giving the rest to investigations at one of the 
research centres. 

The School of Aeronautics should provide advanced 
instruction as regards aeroplanes, seaplanes, airships, ‘ 
and kite-balloons in (1) aerodynamics; (2) aero- 
engines and methods of propulsion; (3) design, 


| 
met! 
ther 
| ine 
sibi 
Col 
tion 
mit 
| 
| mit 
con 
tio! 
| 
ant 
| 
: in 
} 
i 
| 
rel 
| the 
| | wo 
col 
inc 
4 an 
| 
| 
“a j | im 
| lin 
ol 
a 
: 
in 
th 
xe 
| 
| 
i } A 
| 
| | 
it 
| t 
} 
| 
‘ 


‘AL 


Marcu 4, 1920] 


NATURE 


17 


including structure and materials; and (4) instru- 
ments, meteorology, and navigation. It would follow, 
therefore, that certain of the professors or lecturers 
in each of these subjects will discharge double respon- 
sibilities (a) as members of the staff of the Imperial 
College and (b) as officers of the research organisa- 
tion directed by the Aeronautical Research Com- 
mittee. 

Yhe Interim and Final Reports of Special Com- 
mittee No. 5 of the Civil Aerial Transport Committee 
contain much valuable information as to the organisa- 
tion of teaching and research. One factor of import- 
ance which they emphasise is the need for a trained 
staff to act as a clearing-house for the co-ordination 
and dissemination of aeronautical knowledge in all its 
aspects. The Central School of Aeronautics should, 
in our view, serve this purpose. 

The functions of the teaching staff of the School 
may be stated under four distinct, though closely 
related, purposes :—(a) To study, co-ordinate, sum- 
marise, apply, and extend the knowledge derived from 
the experimental work carried out by the individual 
workers at various experimental stations in this 
country and abroad. (b) To stimulate research bv 
indicating what information is most urgently required 
and what line of attack is likely te prove most profit- 
able. (c) To guide and encourage research by con- 
structive criticism based on a careful study of past 
and current work in this country and abroad. (d) To 
impart this knowledge by personal teaching to a 
limited number of post-graduate students. 

A similar clearing-house for current knowledge 
would be of value in any science, but for aeronautics 
it is, for the present, essential; for whereas in 
older sciences—physics, for instance—the bulk of the 
experimental data has, throughout the course of 
generations, crystallised into well-defined laws which 
form a framework ready to receive any new facts and 
a criterion by which their accuracy can be estimated, 
in aeronautics the facts are the result of the work of 
the last five or ten years, and the framework uniting 
them exists only in the minds of the few men who 
have been personally connected with the process of 
development. 

Before the war the total available knowledge was 
small, and it was possible for the members of the 
Advisory Committee to keep all the facts in mind 
while devoting most of their time to other duties. 
They then provided the necessary 
factor. This is no longer possible, and the function 
could best be discharged by the staff of the School 
working under their director with the view of co- 
ordinating and making available all the knowledge in 
each branch of the work as existing at the moment. 

For these reasons it is essential that the permanent 
staff of the Central School should be adequate both 
in numbers and in range of experience to the duties 
outlined above. 

The. subject of meteorology, including with it 
training in navigation and the use of instruments 
employed in flight, is one of great importance. The 
position, however, of the teacher of this subject must 


co-ordinating | 


depend on the action taken with regard to research | 


and inquiry into meteorological science generally. 


We | 


have made provision in the estimates for a teacher in | 


meteorological subjects closely connected with aero- | 


nautics who should combine this work with research 
at one of the experimental stations. His work would 
be brought into connection with the central meteoro- 
logical establishment. We would add that, quite apart 
from the other interests concerned, we feel it our duty 
to press for the establishment of a properly equipped 
centre of teaching in this subject, the need for which 
has been felt for some years and is now acute. 
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Notes. 

By a majority of seventy-five in a House of close 
on eight hundred Oxford has decided, for good or ill, 
that the Greek language shall no longer be a com- 
pulsory study for any of her alumni. In favour of 
the statute embodying this policy, which came before 
a full meeting of Convocation on March 2, speeches 
were delivered by Mr. C. Bailey, of Balliol College, 
Dr. Farnell, Rector of Exeter College, and Dr. David, 
Headmaster of Rugby. The opposition was under- 
taken by Mr. R. W. Livingstone, of Corpus, Mr. R. 
Carter, Headmaster of Bedford Grammar School, and 
Mr. John Murray, M.P., of Christ Church. The issue 
before Convocation was, perhaps, not quite so clear 
as it might have been; for it is probable that many 
voters thought that the rejection of the statute would 
have meant the perpetuation of the old form of 
Responsions, an examination which is allowed on 
all hands to be in need of radical reform. There is 
no doubt that in any case, whether the statute passed 
or was rejected, no attempt would have been made by 
the advocates of Greek in Responsions to make that 
language compulsory for passmen or for honours candi- 
dates in science or mathematics. But the feeling against 
compulsory Greek in any circumstances prevailed with 
the majority of voters, and Oxford has distinctly and 
definitely decided that, so far as she is concerned, the 
Greek language, however desirable as a study for 
specialists, is no longer to be considered a necessary 
element in a general education. The present vote may 
be taken as the final settlement of a keenly debated 
and long-protracted controversy. 


THE council of the Royal Society has decided to 
recommend for election into the fellowship of the 
society the following fifteen from the list of candi- 
dates:—Dr. Edward Frankland Armstrong, Sir 
Jagadis Chunder Bose, Dr. Robert Broom, Prof. 
Edward Provan Cathcart, Mr. Alfred Chaston Chap- 
man, Dr. Arthur Price Chattock, Mr. Arthur William 
Hill, Dr. Cargill Gilston Knott, Prof. Frederick 
Alexander Lindemann, Dr. Francis Hugh Adam 
Marshall, Dr. Thomas Ralph Merton, Dr. Robert 
Cyril Layton Perkins, Prof. Henry Crozier Plummer, 
Prof. Robert Robinson, and Prof. John William 
Watson Stephens. 


Tue Kinc has been pleased to approve the appoint- 
ment of the Right Hon. Sir Auckland C. Geddes, 
K.C.B., President of the Board of Trade, as his 


Majesty’s Ambassador Extraordinary and Pleni- 
potentiary in Washington. Sir Auckland Geddes was 
formerly demonstrator and assistant professor of 


anatomy in the University of Edinburgh; professor 
of anatomy, Royal College of Surgeons, Dublin; and 
late professor of anatomy, McGill University, Mont- 
real. A year ago he was appointed to succeed the 
late Sir William Peterson as principal of McGill Uni- 
versity, and he has now cabled his resignation of 
this post. 


DurinG the war little was heard of wireless tele- 
graphy except that its use by unauthorised persons 


was entirely prohibited, but a great deal of pioneering 
research in the development of new methods and the 
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perfection of old was carried out. The oscillation valve 
in particular came to its own as a wave generator, an 
amplifier, and a detector, and wireless telephony 
passed from its experimental to its practical stages. 
The human voice is now heard across the Atlantic and 
from aeroplane to aeroplane. Notable advances have 
also been made in long-distance wireless telegraphy, 
especially in the directions of increased speed of trans- 
mission and carrying capacity of installations. It is 
mainly due to these improvements that, as announced 
in the Times of March 2, it has now been found 
possible to accept commercial messages to America 
at rates lower than the ordinary cable rates by as 
much as 4d, per word. A service on these lines was 
inaugurated on Monday last between the high-power 
Marconi station at Carnarvon and Belmar (New 
Jersey). High-speed automatic transmitters are em- 
ployed, and the installation is duplexed so that mes- 
Sages can pass simultaneously in both directions. 


A DEPUTATION representing the British Medical 
Association and the British Science Guild waited upon 
Mr. Balfour at the Privy Council Office on Tuesday, 
March 2, to urge that a sum of about 20,000l. 
should be set aside annually for the purpose of awards 
for medical discovery on the lines suggested in the 
report of the joint committee of the two bodies pub- 
lished in Nature of January 8 (p. 488). The deputa- 
tion was introduced by Sir Watson Cheyne, and its 
views were put forward by Sir Clifford Allbutt and 
Sir Richard Gregory. In 1802 the House of Commons 
voted Jenner a grant of 10,000l. in recognition of the 
national value of vaccination, and five years later 
made him a further grant of 20,0001. The proposal 
is that this precedent should be made the basis of an 
established system of awards for medical and scientific 
discoveries as just compensation for financial sacrifice 
commonly involved in producing them. The Medical 
Research Committee and the Department of Scientific 
and Industrial Research have funds from which grants 
are made to assist research, but they cannot offer 
reward or even recompense to the investigator 
who makes. a notable discovery with or without any 
such aid. Organised work on particular problems 
is necessary, but its character is different from that 
of the creative genius, who must be left free to follow 
his own course wherever it may lead. Devotion to 
such research ought not to signify ultimate pecuniary 
loss when the results achieved contribute substantially 
to human welfare and progress, and a modern State 
may well accept the obligation to make reasonable 
provision for those who have thus enriched it. Mr. 
Balfour expressed himself in full sympathy with these 
views, and promised to put them before the Prime 
Minister, who, he reminded the deputation, had 
always been ready to give practical support to 
scientific work and to show his appreciation of its 
essential value in national life. 


Mucu regret will be felt at the failure of the 
Times aeroplane, with Dr. Chalmers Mitchell as 
scientific observer, to complete the flight from Cairo 
to the Cape. On Friday last, February 27, a forced 
descent at Tabora, in the Tanganyika territory, due to 
the failure of one of the engines, damaged the machine 
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beyond repair, and further flight with it has had to 
be abandoned. Fortunately, Dr. Chalmers Mitchel 
and his companions are safe, though two of them are 
hurt. Misfortune has followed the attempt from the 
beginning, owing chiefly to engine trouble. On 
February 20, soon after starting from Mongala, the 
starboard magneto cut out, and the aeroplane had to 
return there. Leaving later the same day, an un- 
intended descent was necessary at Nimule, at the 
head of the Nile rapids. Then followed two compara- 
tively short flights to Jinja, where the Nile leaves the 
Victoria Nyanza, and past the archipelago in the 
north-eastern part of the lake to Kisumu. The visit 
to Jinja probably enabled Dr. Chalmers Mitchell to 
settle the question whether the Ripon Falls, where the 
Nile discharges from the Victoria Nyanza, are due 
to a dyke of igneous rock, as has been often 
asserted, or to a hard band of gneiss. The next stage 
of the journey from Kisumu to the southern end of 
Lake Tanganyika was known to present new diffi- 
culties, but if these had been surmounted the rest of 
the route would have been near railways, along which 
there would be better facilities for repairs than 
between Khartum and the Victoria Nyanza. It is 
very disappointing that the disaster should have hap- 
pened after the worst part of the journey had been 
traversed, yet we are confident that the observations 
made by Dr. Chalmers Mitchell in the course of his 
flight will abundantly justify the scientific purpose he 
had in mind in taking part in it. 


WE much regret to see in the Daily Express of 
March 2 the announcement that Dr. C. Gordon 
Hewitt, Dominion entomologist, has died in Ottawa. 


Tue New York correspondent of the Times reports 
that Major R. W. Schroeder, chief test pilot at 
Dayton (Ohio), on February 27 ascended to the record 
height of 36,020 ft. (nearly seven miles) in an attempt 
to attain a height of 40,000 ft. At the former height 
the oxygen supply ceased to flow, and Major 
Schroeder fainted. He raised his goggles to see if 
the emergency supply was working. ‘All at once,” 
he says, “‘it seemed as though a terrific explosion had 
taken place inside my head. My eyes hurt terribly. 
I could not open them. I seemed to be peeping 
through a crack. There was a tremendous rush of 
air, and I seemed to be falling. . . . I do not remem- 
ber landing.”’ 


Tue news of the death of the Rev. Watson Failes 
has been received with deep regret by Old West- 
minsters and many former colleagues who remember 
him with affection. Mr. Failes was a mathematical 
scholar of Trinity College, Cambridge, and graduated 
as nineteenth Wrangler in the year 1871. He was 
assistant master at Bromsgrove in 1874 and 1875, 
and at Dulwich from 1875 to 1877. In 1877 he went 
to Westminster School, where he remained for thirty 
years. On the retirement of Mr. Cheyne and Mr. 
Jones he became senior mathematical master, and in 
1897 he became master of Rigauds. Mr. Failes was 
an enthusiastic and stimulating teacher; his own 
solutions, especially of purely geometrical problems, 
were models of lightness and elegance. He was the 
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author of ‘Solutions of Jones and Cheyne’s ‘ Alge- 
braical Exercises.’”’ 


A croup of American botanical institutions and 
individuals has arranged through the Smithsonian 
Institution for the continuation of the lease of the 
Cinchona Station in Jamaica. Both British and 
American botanists are welcomed at Cinchona. Any 
British workers desiring to use the station should 
apply direct to the Jamaican Government. Local 
information could be obtained from Mr. William 
Harris, the Government Botanist, at Hope Gardens, 
Kingston, Jamaica. The opportunity of studying the 
peculiarly rich flora of the mountain forests is excep- 


tionally good, while the station itself provides labora- | 


tory space. Not the least advantage to British 
students would be the intercourse with American 
students and the interchange of ideas which would 
naturally follow. The arrangements for American 
students are in the hands of a committee consisting 
of Dr. Britton and Profs. Coulter and Duncan 
Johnson. 


THORSTEN NORDENFELT, whose death at Stockholm 
was recently announced, was best known as _ the 
inventor of the gun which bears his name and as the 
builder of a submarine. Gatling, Gardner, Hotchkiss, 
and Nordenfelt all achieved success with their 
machine-guns, but the greatest advance was made by 
Maxim, who first used the force of the recoil to work 
the mechanism. In the Nordenfelt gun the barrels 
were placed side by side horizontally, the firing 
mechanism being actuated by a lever moved to and 
fro by the gunner. A series of trials carried out at 
Portsmouth in 1880 led to the use of the Nordenfelt 
gun in H.M. ships for defence against torpedo-boats. 
In 1883 Nordenfelt constructed a submarine of about 
60 tons displacement. The propelling machinery con- 
sisted of a compound surface-condensing steam- 
engine of about 100 h.p., the surface speed being nine 
knots. Steam generated while on the surface could 
be stored, and this was used for running short dis- 
tances when the boat was submerged. The crew 
consisted of three men, and the boat carried White- 
head torpedoes. It was, however, as the inventor of 
the gun bearing his name that Nordenfelt was best 
known in this country, and the firm formed for the 
manufacture of the gun became amalgamated with 
the Maxim Co., and now forms part of the Vickers 
Co. 


WE regret to see the announcement of the death 
of Mr. C. D. Leslie at Fortuna, Transvaal, as the 
result of a railway collision. Mr. Leslie was born in 
Ross-shire, Scotland, in 1871, and was educated at 
Fortrose Academy and George Watson College, Edin- 
burgh. In 1889 he went to South Africa to take up a 
position with the Natal Civil Service, and six years 
later he left Natal to try his fortunes on the Rand. 
Here he acquired his practical knowledge of mining 
by working side by side with the miners, and his 
early experience gave him a great insight into under- 
ground working conditions and a profound knowledge 
of the miners. His first position on the Rand was 
that of contractor to one of the mines of the Central 
Mining group, after which he joined the Consolidated 
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Gold Fields group, and became manager of the Jupiter, 
Nigel Deep, and Simmer and Jack Proprietary Mines, 
where his organising powers and general mining know- 
ledge, gained in his early mining training, fitted him 
for the position which he ultimately held as consulting 
mining engineer to the Consolidated Gold Fields of 
South Africa, Ltd. During the time that Mr. Leslie 
held this position he interested himself considerably in 
improving general mining conditions, being, amongst 
other things, prominent in the organisation of the 
early trials on drill steels, and the interest he took in 
the mining industry was exemplified by the able 
address he made during his period as president of the 
South African Association of Engineers and by the 
scientific movement he initiated in 1916 to develop the 
industries of South Africa. 

At the forty-second annual general meeting of the 
Institute of Chemistry; held on March 1, Sir Robert 
Robertson, vice-president, occupied the chair in the 
place of Sir Herbert Jackson, the president, who was 
absent through illness. In moving the adoption of 
the report of council, Sir Robert read the president’s 
address, in which reference was made to the position 
of professional men under prevailing economic condi- 
tions. The situation is far more promising than at 
the time of the armistice; more than 530 chemists 
whose names had been on the appointments register 
have now no further need of this assistance. The 
roll of the institute is steadily increasing, numbering 
nearly three thousand fellows and associates and 
more than five hundred registered students. The 
council has taken up the question of securing repre- 
sentation of chemistry in the Ministry of Health, 
with the satisfaction of seeing Sir William Tilden 
appointed a member of the Council of Medical and 
Allied Services, and Dr. J. F. Tocher Chemist 
to the Scottish Board of Health. Jointly with 
the Institute of Metals, a committee is engaged 
on questions affecting the status and organisation of 
chemists and metallurgists with the Navy, Army, and 
Air Force. The officers and members of council for 
the year 1920-21 were elected as follows :—President : 
Sir Herbert Jackson. Vice-Presidents: H. Ballantyne, 
Sir J. J. Dobbie, E. M. Hawkins, G. T. Morgan, 
Sir Robert Robertson, and G. Stubbs. Hon. Treasurer: 
E. W. Voelcker. Members of Council: W.E. Adeney, 
W. Bacon, E. C. C. Baly, O. L. Brady, F. H. Carr, 
A. Chaston Chapman, A. Cottrell, A. C. Cumming, 
J.T. Dunn, L. Eynon, A. Findlay, G.W.Gray, F. W. 
Harbord, C. A. Hill, P. H. Kirkaldy, J. H. Lester, 
W. Macnab, S. E. Melling, G. W. Monier-Williams, 
A. More, F. Mollwo Perkin, G. H. Perry, B. D. 
Porritt, F. M. Potter, J. Rogers, E. W. Smith, 
and W. M. G. Young. 

AN important scheme for the co-ordination of the 
Health Department of Glasgow has been adopted by 
the City Council. Dr. A. K. Chalmers, the Medical 
Officer of Health, will be the head of an enlarged 
health department, which will now include the sani- 
tary inspector, the veterinary surgeon, and the bac- 
teriologist, each of whom until now has been head of 
a separate department and largely independent of the 
others. It can scarcely be doubted that this arrange- 
ment will conduce to efficiency and economy. 
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Tue first of three Chadwick public lectures on | 


‘* Military Hygiene in Peace and War” will be delivered 
by Gen. Sir John Goodwin, Director of the Army 
Medical Department, on Monday next, March 8, at 
5.15 p.m., in the lecture-room, Royal Society of Arts, 
John Street, Adelphi, W.C.2. Immediately preceding 
the lecture Chadwick gold medals and prizes for ser- 
vices in promoting the health of the men of the Navy 
and Army will be presented to Surg.-Comdr. E. L. 
Atkinson, R.N., and Brig.-Gen. W. W. O. Beveridge, 
A.M.S. 


An extremely interesting account of the nesting 
habits of the storm-petrel by Mr. Audrey Gordon 
appears in British Birds for February. The author’s 
notes were made during a brief stay on one of the 
smaller islands of the Inner Hebrides. Of the court- 
ing habits of this bird nothing is known, but the 
author believes that certain weird noises uttered while 
on the wing during dark and stormy nights or when 
the nights were misty are to be regarded as part of 
the courtship performances of the males. During this 
time the birds would seem to be circling round the 
nesting area at a great pace, like nocturnal swifts. 
While this is going on an incessant ‘ purring” can 
be heard from the birds, which were probably the 
females, ensconced in rocky crevices. Mention is made 
of the bare patch on the crown of the nestling. This 
deserves closer investigation. It is found also in the 
young ostrich and in the nestling of the great crested 
grebe, where it takes the form of a _ vermilion 
heart-shaped prominence. 


In the Annals of the Royal Botanic Gardens, Pera- 
deniya (vol. vii.), Mr. T. Petch continues the publica- 
tion of his work on the fungi of Ceylon. ‘ Revisions 
of Ceylon Fungi,” part vi., embodies a critical 
examination of a large number of species and the cor- 
relation of the specimens in the original collections 
of Thwaites in Ceylon with those sent by Thwaites 
to Berkeley and Broome, now at Kew and the British 
Museum respectively, from which the species were 
described. Incidentally, an interesting question arises 
as to which series is to be regarded as containing the 
type-specimens. A second paper, ‘‘ Gasteromycetae 
zeylanicae,’’ contains a list of these larger fungi, in- 
cluding those originally recorded by Berkeley and 
Broome, as well as more recent additions. A full 
account of one of these, a remarkable phalloid 
form, which the author has studied in detail, appears 
in the Transactions of the British Mycological Society 
(vol. vi., part ii.), where it is described as the type 


‘of a néw genus, Pharus. 


Tue Annals of the Royal Botanic Gardens, Pera- 
deniya (vol. vi., part iv.), contains an account, by 
Mr. G. Bryce, of the structure and development of 
the small woody “burrs”? or “nodules”? which are 
found in the cortex of the rubber-tree, Hevea 
brasiliensis. The nodules increase from the size of a 
pea to that of a hen’s egg, and may sometimes pro- 
duce large sheets of woody tissue. As_ they 
grow larger the stem becomes gnarled and warted, 
the cortex cracks and latex oozes out, and the tree 
becomes useless for tapping. These nodules occur 


NO. 2627, VOL. 105] 


only on trees which have been tapped, and appear to. 
be the result of physiological changes, the nature and 
cause of which are at present unknown, in the con- 
tents of the latex-vessels. They are formed round 
altered latex-vessels or round lesions or areas in the 
cortex into which latex has oozed and coagulated, 
The tendency to nodule formation appears to be con- 
fined to certain predisposed individual trees, and this 
abnormal condition is apparently not infectious. The 
nodules in Hevea are somewhat similar in structure 
to the isolated woody nodules which occur in the 
cortex of beech, pear, and apple. They consist of a 
central dark brown core, appearing as a point or 
line, of cortical elements, surrounded by a zone of 
wood derived from cambium and forming the bulk of 
the nodule. They are quite distinct from the globular 
woody shoots, such as are well known in beech, and 
are formed by the subsequent growth of dormant 
buds which have lost their original connection with 
the woody cylinder of the stem. These occur in both 
tapped and untapped trees of Hevea, but never form 
large masses of woody tissue as do the nodules, 


A CATALOGUE of meteorological instruments has just 
been issued by Messrs. C. F. Casella and Co., Ltd., of 
Westminster. It is interesting to see the return of pre- 
war activity in this direction; necessarily a largely 
increased cost has occurred in the manufacture of the 
instruments, ranging from 33 to 75 percent. Full details 
are given of the respective instruments, and there is 
much information as to the placing and the exposure 
required by meteorologists to render the observations 
of scientific value. Many may require the instruments 
only for casual use, but occasions will occur when 
the observations may be of real value to meteoro- 
logists. The catalogue gives a large range of choice 
with regard to price, and without doubt even the 
cheaper instruments noted are trustworthy. From a 
scientific point of view a mercurial barometer should 
be preferred to an aneroid. In the class of thermo- 
meters, perhaps a Six’s maximum and minimum 
thermometer should be less preferable than the more 
ordinary maximum and minimum thermometers; 
experience has proved it to be more liable to get out of 
order. Referring to terrestrial radiation thermometers, 
it is recommended that the instrument should be 
placed at a height of about 2 in. above short grass; 
to fall into line with the recommendations of the 
Meteorological Office, the bulb of the thermometer 
should just touch the blades of short grass. Good 
illustrations are given of the various self-registering 
instruments, and the catalogue affords an easy means 
of selecting an outfit for all meteorological purposes. 


In the December, 1919, issue of Terrestrial Mag- 
netism and Atmospheric Electricity the editor, Dr. 
L. A. Bauer, directs attention to the difficulties raised 
by the directors of magnetic and electrical observa- 
tories who do not carry out the decisions as to the 
observations and their reduction arrived at after 
adequate discussion at meetings of the International 
Commission on Terrestrial Magnetism and Atmo- 
spheric Electricity. Although at the Innsbruck 
meeting of the Commission in :1905 it was resolved 
without any dissentient that future tabulation of the | 
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magnetic elements should be in Greenwich time, no 
British observatory outside Great Britain has 
carried out the decision. With the view of securing 
yniformity, Dr. Bauer invites discussion of the fol- 
lowing questions : Shall Greenwich time or the nearest 
standard meridian time be used for the magnetic 
records? Shall the mean value of an element be taken 
fom a full hour to the next or from a half-hour to 
the next half-hour ? 


Ar the meeting of the Illuminating Engineering 
Society on February 24 a discussion on “‘ Lighting 
Conditions in Mines, with Special Reference to the 
Eyesight of Miners,’’ was opened by Dr. T. Lister 
Llewellyn, a considerable number of members of the 
Council of British Ophthalmologists and of the 
Ophthalmological Section of the Royal Society of 
Medicine being present. The introductory paper dealt 
largely with the disease of the eyes known as ‘ miners’ 
nystagmus,”’ the increase in which has given much 
concern in recent years. The disease is common in 
coal-mines, but practically unknown in metalliferous 
mines. Dr. Llewellyn, by the aid of statistics on eye- 
sight, supplemented by data on the actual working 
illumination in mines, contended that the disease was 
mainly due to inadequate illumination; while Dr. H. S. 
Elworthy adduced data to show that the colour of 
the reflected light, depending chiefly on the nature of 
the coal-surface, was also an_ influential factor. 
Medical men from various mining districts emphasised 
the complexity of the problem, but there was general 
agreement that illumination and the dark nature of 
the reflecting surface in coal-mines were important 
factors. A variety of types of miners’ lamps were 
exhibited, and Mr. E. Fudge, secretary of the Home 
Office Committee on ‘Miners’ Lamps now sitting, 
made some remarks on possible developments. The 
question of whitewashing coal-surfaces in order to 
improve the reflection of light was also considered. At 
the conclusion of the discussion Mr. L. Gaster sug- 
gested a comprehensive investigation by competent 
photometric experts, aided by ophthalmic surgeons, in 
order to obtain data on a uniform basis, establish the 
nature of the conditions of illumination to be guarded 
against, and consider possibilities of meeting lighting 
requirements. 


AN interesting paper on the theory and practice of 
lubrication was read by Messrs. Wells and South- 
combe before the London Section of the Society of 
Chemical Industry on February 2. Free fatty acids 
in lubricants have hitherto been judged mainly by 
the injurious effects which they are capable of causing. 
It has now been found, however, that these acids, in 
strictly limited amount, can greatly increase the value 
of mineral oils as lubricants. Tested in a Thurston 
friction machine under conditions of very low speed 
and high pressure, it was found that o-5 per cent. 
of the fatty acids of rape-oil added to a mineral oil 
reduced the friction coefficient from 0-0066 to 0-0049, 
whilst nearly 60 per cent. of the same rape-oil free 
from acid was required to produce the same effect. 


It appears, therefore, that this discovery affords the. 


means of ‘diverting to other and more useful purposes 
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the greater part of the saponifiable oils and fats: now 
used for blending with mineral oils. 


In a paper read to the Institution of Petroleum 
Technologists on February 17, Dr. W. R. Ormandy 
describes a number of patents which have been taken 
out for mixtures intended to be used as motor fuels. 
Protesting against the present system, he states that 


| patents have been granted for admixtures of bodies 


which every chemist knows will mix, and every 
engineer knows will drive an internal-combustion 
engine. Many of them are certainly not inventions or 


discoveries. Presumably the patents have been granted 
because the patent records of the preceding fifty years 
cannot show that anything of the sort has previously 
been patented. But it is common knowledge to those 
skilled in the matter that such liquids as paraffin, 
petrol, benzol, alcohol, ether, and acetone will mix 
either in any proportion or in restricted proportions ; 
and also that’ by admixture, for example, of petrol 
with benzol a certain amount of alcohol can be caused 
to dissolve in the mixture which would not dissolve 
in the petrol alone. It is equally common knowledge 
to chemists and engineers that any admixture of two 
or more volatile fuel bodies will result in a third sub- 
stance also capable of being used as a fuel. Disclaim- 
ing any intention of expressing a pronounced opinion 
on any of the specifications, the author regards it as 
prejudicial to the general interests of the community 
that such patents should exist, and has no doubt that 
they contain the seeds of many lawsuits. 


WE have received from Messrs. Flatters and Garnett, 
Oxford Road, Manchester, their price-list of stains, 
chemicals, slides, cover-glasses, dissecting instruments, 
etc., for use in microscopical and histological work. 
The list of stains, which are all tested, seems fairly 
complete, and the solids are supplied in quantities of 
24, 5, 10, and 25 grams. With a selection of this 
kind to choose from, the worker in these branches of 
science should be independent of foreign supplies. 


Messrs. Methuen and Co., Ltd., will publish shortly 
a translation by Mr. R. W. Lawson, of the University 
of Sheffield, of ‘‘The Special and the General Theory 
of Relativity,’ by Prof. Einstein. The volume is 
primarily intended for those who are not conversant 
with the mathematical analysis used in theoretical 
physics, the aim of the author being to give the main 
ideas of the theory of relativity in the clearest and 
simplest form. 


A coursE of lectures was delivered in the University 
of London in 1913 by Prof. E. Bresslau, of the Uni- 
versity of Strassburg, and a volume based on them, 
bearing the title of ‘‘The Mammary Apparatus of 
the Mammalia in the Light of Ontogenesis and 
Phylogenesis,” with a preface by Prof. J. P. Hill, is 
to be issued by Messrs. Methuen and Co., Ltd., this 
spring. - It will provide an epitome of Prof. Bresslau’s 
investigations on the development of the milk-glands 
and related parts in the mammalia, and of his con- 
clusions respecting the evolutionary history of the 
mammary apparatus, and be fully illustrated. 
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Our Astronomical Column. 


OccuLtaTION OF A StaR By SaTuRN.—Mr. A. Burnet 
has pointed out that the star Lalande 20654 (mag. 7-3) 
will be occulted by Saturn on the evening of March 14. 
Mr. L. J. Comrie gives some further details and a 
diagram in the Journal of the British Astronomical Asso- 
ciation for January. At Greenwich the star disappears 
at 7h. 5m. in position angle 281°, just to the north of 
the ring, reappearing at 8h. gom. in angle 121°. The 
star will pass very close to Titan about 12h. 15m., 
and an occultation by that satellite will probably 
occur somewhere on the earth; hence it is important 
to observe the conjunction with care, and, if an 
occultation occurs, to take the times of disappearance 
and reappearance, as a useful determination of Titan’s 
diameter might be made from such observations. A 
central occultation would last about five minutes. 


Tue NauticaL ALMANAC FOR 1922.—This volume 
has lately been issued, and is of interest as being the 
last almanac in which the places of the moon are based 
on Hansen’s tables; these were first used in the 
1862 almanac, but, starting with 1883, Newcomb’s cor- 
rections have been applied to them. For ten years 
after this the errors of the almanac places of the 
moon were very small, then they began to mount up, 
and now reach nearly 1 sec. in R.A. The introduc- 
tion of Brown’s tables in the 1923 volume will greatly 
reduce this error, but will not remove it entirely, since 
Dr. Brown has preferred not to introduce a term of 
some sixty years’ period which is indicated by the 
observations. 

CALENDAR REFORM.—This question, which was sus- 
pended during the war, is again coming to the front. 
‘The majority of the reformers agree on the following 
points :—(1) That each quarter should have ninety- 
one days (thirteen weeks), there being two months 
with thirty days and one with thirty-one, these lengths 
repeating themselves in the same order in each 
uarter; (2) that one day in each year, and a second 
p a in leap year, should stand outside the week, so 
that the week-days repeat themselves alike in every 
year; and (3) that the leap day should come at the 
end of the year, its position in the second month 
being extremely inconvenient. Mr. Alexr. Philip pro- 
poses to begin the year with March, thus restoring the 
meaning of the names September, etc. He further 
suggests that the day outside the week should be 
Whit-Sunday, which is put at the end of the first 
quarter (May 31); it is immediately followed by an 
ordinary Sunday, taking advantage of the fact that 
the day following Whit-Sunday is already a general 
holiday. Easter Sunday on this = would always 
be on April 12. The leap day would come as now, at 
the end of February, but this would then be the last 
month of the year. He further suggests that, if it be 
desired to keep the months as nearly as possible at 
their present lengths, his scheme would involve no 
greater change than that August should give one day 
to February. 

M. Flammarion’s scheme, reprinted in the Annuaire 
Astronomique for 1920, is similar, but more revolu- 
tionary. e would begin the year at the vernal 
equinox, giving new names to all the months. Their 
lengths in each quarter would be 30, 30, and 31 days. 
Easter would be the 21st of the first month (corre- 
sponding with April 10). The extra-week day and 
the leap day would both come at the end of the year. 

It would seem desirable that all reformers should 
agree to adopt one of the many schemes that have 
been proposed, as unanimity is required to give 
sufficient driving power to carry any reform. The 
fact that the present most illogical calendar has sur- 
vived so long is a forcible illustration of the strong 
conservatism of mankind. 
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The Association of Technical Institutions, 


HE twent -seventh annual general meeting of the 

Association of Technical Institutions was held j 
the Cordwainers’ Hall, E.C., on Friday and Sateaiies 
last, February 27 and 28. The meeting was opened by 
the retiring president, Lord Sydenham, The Marquess ot 
Crewe, K.G., was elected president for the year 1920 
and delivered his inaugural address, in which he dealt 
at length with the working of the Education Act of 
1918, especially in its relation to continuation schools 
and went on to plead strongly for better education 
and training in the science and methods of agriculture 
certainly our oldest, and possibly our largest and most 
vital, industry. No industry demands for its success. 
ful prosecution a sounder knowledge of the various 
sciences, including chemistry, botany, geology, bac. 
teriology, entomology, meteorology, and engineering, 
Modern agriculture is a complex business, and 
measures should be taken for the due training of all 
concerned, whether engaged in it on a small or a 
large scale, and especially in the scientific study and 
practice of forestry. One of the fruits of the great 
war was seen in the newly awakened interest of em- 
ployers in the applications of science to industry, and 
in their greater readiness to find appointments and 
opportunities for students who, on the foundation of 
a good general education, had specialised in scientific 
subjects and showed themselves willing and able to 
undertake important research. In this regard we 
could learn valuable lessons from American practice. 
It was gratifying to observe also the keenness dis- 
played by the general class of workers, who, under the 
auspices of the Workers’ Educational Association, are 
now, with shorter traditions and scantier leisure *han 
other social classes, interesting themselves in liberal 
studies relating to literature and history, and in social 
and political economy. It is all to the good in the 
building up of an educated nation. 

The report for the year 1919 was submitted, show- 
ing that the membership of the association now com- 
prised 108 institutions, the highest in its history, being 
an increase of ten over that of 1914. Steps have been 
taken to bring before the Board of Education the 
necessity for providing not only facilities, either in full- 
time or vacation courses, for persons desiring to be- 
come teachers in the new continuation schools set forth 
in the Education Act of 1918, but also opportunities 
for present continuation-school teachers who need 
further training in this special form of educational 
work. It was suggested by the council that full-time 
courses might be of one year’s duration or not shorter 
than six months, and that in the event of approved 
teachers so devoting themselves the Board might con- 
sider favourably the question of granting a mainten- 
ance allowance for such teachers. The council was 
assured of the sympathy of the Board in this matter, 
especially in the case of demobilised officers, and that 
a maintenance allowance would be made. 


The question of pensions for teachers in technical 
institutions had also been considered and information 
thereon sought from the Board, which states that, with 
the approval given bv the Treasury, the following will 
be accepted as counting for qualifving service, namely, 
in private schools (prior to April 1, 1019), provided 
they are conducted on the same standards of efficiency 
as schools under public management; as inspectors of 
schools under any Government Denartment in Eng- 
land. Scotland, or Ireland: as officials of the Board 
of Education or of the Scotch or Trish Education 
Denartment; as officials of a local ecucation 
authority whose salaries are paid out of the educa- 
tion rate; as officials of any school or educational in- 
stitution (not conducted for private profit). including 
a university, if the institution is one, teaching service 
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in which would be regarded as recognised and qualify- 
ing service; in the case of trade or commercial in- 
structors, five years of practical experience or not more 
than seven years in special cases; in any university 
or university college; in any school receiving grants 
provided by a Government Department; as a supple- 
mentary teacher in a public elementary school; in any 
school in any British Colony or Dependency or in 
India, aided or under regular inspection by the 
Government; in any foreign country where there exists 
an arrangement for the interchange of teachers made 
py the Board.of Education. 

“The question of salaries for teachers of various 
grades in technical institutions had been carefully 
considered, and the following scale was submitted 
to, and approved by, the meeting, and ordered to be 
forwarded to local education authorities and the 
governing bodies of technical institutes for their con- 
sideration, namely: Principals in four grades of 
schools ranging from 12501. down to sool., and rising 
by annual increments during five years to 1500l. and 
rsol.; heads of departments in three grades ranging 
from 6001. down to 4ool., and risine by annual incre- 
ments during ten years to gool. and 6o0ol.; heads of 
junior technical and commercial schools to be classed 
as heads of departments; lecturers in three grades 
ranging from 4ool. down to 250l., and rising by annual 
increments during three years to 6o0o0l. and 4ool. 
respectively. 

In a paper bv Mr. A. Mansbridge on ‘ Technical 
Schools and their Part in Adult Education,” it 
was urged that a great crusade against the 
unworthy use of leisure is a pressing need of the 
time. There can be no better way for the worker to 
tread in his off-hours than that which leads to the 
development of his interests or his skill. Technical 
training can, however, never flourish in a communitv 
which does not regard the matters with which it deals 
as of fundamental importance to the whole health of 
man. A nation which merely regards it as a means of 
outstripping others must always be content with 
superficial achievement. The education of a man lies 
deeper than the pursuit of knowledge or training. 
Some turn to the influencing or contemplation of the 
ideas and movements of men, others to the creation 
of material things, and each alike serves his genera- 
tion if the direction be true. Mr. Mansbridge pleaded 
that the technical institutes should make provision for 
adult men and women to study in their leisure time 
the matters, technical or non-technical, in which they 
are interested, or rather for which they possess the 
necessary aptitude. He asked that serious attention 
should be given to the notable Report of the Com- 
mittee on Adult Education issued in July last. 

A paper was read on ‘“‘ Day Continuation Schools” 
by Mr. H. J. Tavlor, of Dewsbury, in which he urged 
that a hearty response should be given to the invita- 
tion of Mr. Fisher to local education authorities to 
establish these schools voluntarily on the lines laid 
down by the Board of Education in its recent cir- 
cular, namely, that such schools must give as great 
a measure of liberal education, both phvsical and 
mental, as opportunity and time afford. Mr. Taylor 
contended that the most effective way in which the 
conditions could be met was by arranging for a com- 
plete day each week for groups of bovs and girls, and 
cited the efforts of the Dewsbury Education Com- 
mittee ‘and of the employers of the town (without 
reducing the wages of their employees) to establish 
such a school as illustrating its possibilitv. 

A further paper was read by Dr. R. S. Clav, of the 
Northern Polvtechnic, London, in which he advocated 
an ampler provision of scholarships throughout the 
whole sphere of education bv the institution to each 
ten thousand of the population of six junior scholar- 
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ships from elementary to secondary schools, six indus- 
trial scholarships, three intermediate scholarships to 
enable the recipients to continue their education at the 
secondary school until the age of eighteen or nineteen, 
one senior scholarship to the university or the technical 
institute, and one post-graduate or research exhibition 
tenable at the close of the graduate course. 
Resolutions were adopted dealing with lengthened 


vacations, so that teachers of special subjects 
should have facilities for keeping in touch with 
industrial developments; maximum teaching hours 


for ordinary lecturers and heads of departments; 
the appointment of a consultative committee com- 
prised of representatives of industry, and including 
representatives of universities and technical institu- 
tions, to advise the university and _ technological 
branches of the Board of Education on all matters 
affecting the relationship of university and higher 
technical education to industry; and, finally, the provi- 
sion that should be made in the preparation of schemes 
required by the Education Act of 1918 for the con- 
tinuation of study on the part of science teachers by 
means of suitable tutorial courses of science lectures 
and practical work, together with facilities to attend 
meetings of scientific and technical societies and to 
visit special educational centres and industrial works. 


The Einstein Deflection of Light. 

HE idea of detecting the Einstein deflection by 

measures of two neighbouring stars has occurred 

to many people, and Prof. C. V. Raman writes to 

suggest that the apparent distance of the two com- 

ponents of a binary star may be influenced by the 

effect. It seems, therefore, worth while to examine 

the conditions, and to try to discover whether any 
sensible effects are to be expected. 

First, it is easy to show that where the linear 
distance between the two stars is small compared with 
their distance from the sun, then the angular shift 
of the further star, due to the Einstein effect, is 
diminished as seen from the sun in the approximate 
ratio: Distance between the stars/their distance from 
the sun. That is, it becomes absolutely evanescent, 
and the effect suggested by Prof. Raman is non- 
existent. 

Secondly, let the two stars be at different distances 
from the sun; for simplicity, take the distance of the 


— 


Fic. 1.—To illustrate the production of an image of a distant star 
by the gravitational bending of its lhght by a nearer one. 


nearer star as half that of the further; let their 
angular diameters be 0-002” and o-oo1” respectively, 
and let the angular distance between them be 1’. 
Then the light from the further star passes the nearer 
star at a distance of tooo of its radii. If the bending 
of a grazing ray be 2”, the bending in the actual case 
is 0-002", and the apparent shift as seen from the sun 
0-001”. It appears that in no case where the two 
star-discs are sufficiently far apart to be easily separ- 
able is the Einstein shift appreciable. 

A second Einstein effect has been imagined, viz. the 
formation of an image of the distant star on the 
reverse side of the nearer one. From C, the centre 
of the latter, draw tangents CA, CB, and produce 
them backward to DE. Then DE is one-millionth of 
a second. Now it is only along the arc DE that the 
Einstein image is produced, and the radial diameter 
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of the image can easily be shown to be of the same 
order as DE; whence the angular area of the image 
is, say, one-millionth of the area of AB; and since 
no optical arrangement can increase the surface. bril- 
liancy of an image, the latter is fifteen magnitudes 
fainter than AB, and therefore ujterly invisible. 

It is only when two stars approach each other 
so closely that their discs are almost in contact that 
any sensible Einstein effect occurs; and since the 
two discs are in this case absolutely inseparable, the 
visible effect would be simply a slight brightening. 
In view of (1) the rarity of such close appulses, (2) the 
‘impossibility of predicting them, and (3) the transient 
nature of the brightening, which would last for only 
a few days, the prospect of detecting such a pheno- 
menon is verv small. 

The outburst of nove cannot be explained in this 
manner, as some have suggested, for it -could not 
‘possibly produce a ten-thousandfold increase in light; 
moreover, the light-curve before and after maximum 
would be exactly symmetrical, which is assuredly not 
the case with nove, the increase of light being much 
more rapid than the decline. 

It is to be noted that even if some brightening were 
observed in an apoulse, it would be impossible to sav 
whether the light-bending followed the Newtonian cr 
the Eiastein law. A. C. D. CRoMMELIN. 


The New Zealand Institute. 


“THE publication of the fifty-first volume of the 
Transactions and Proceedings of the New 
Zealand Institute marks the commencement of a new 
epoch in the history of that very vigorous scientific 
organisation. The volume itself compares very 
‘favourably with those of past years, and its contents 
show that there is at least one part of the British 
‘Empire where pure science is being cultivated as 
‘strenuously as before the war. We are glad to see 
that the institute is receiving more support from the 
New Zealand Government, while the large member- 
ship of the nine constituent societies scattered through- 
out the Dominion clearly indicates the influence which 
it is exerting upon the New Zealand public. 

The volume opens with obituary notices and por- 
traits of three distinguished New Zealanders— 
Alexander Turnbull, who devoted his leisure to the 
-collection of a magnificent library, bequeathed to the 
Dominion, including 32,000 bound volumes, dealing 
especially with the history of the Pacific Islands; 
‘Henry Suter, known throughout the scientific world 
as a distinguished student of conchology, and author 


-of the ‘‘ Manual of the New Zealand Mollusca’; and 
“Thomas Adams, who did great work for his adopted 


country in the promotion of scientific arboriculture. 

Of the numerous original memoirs which the 
volume contains, it is not too much to say that thev 
embody a large amount of information of high 
scientific value, and if they relate almost exclusively 
to matters of local interest, dealing chiefly with the 
fauna, flora, and geology of the islands, this is onlv 
as it should be, for it is in these fields that the New 
Zealand man of science finds his magnificent oppor- 
tunities. Where there is so much to choose from it 


‘is difficult to single out particular contributions for 


notice, but the attention of zoologists should be directed 
to the very interesting discovery of a second species 
of New Zealand frog, Liopelma Hamiltoni, found bv 
Mr. Harold Hamilton on Stephen Island, in Cook 


‘Straits, and described (with excellent coloured illus- 


trations) by Mr. A. R. McCulloch, of the Australian 
Museum. This species is closely related to the long- 
known but rare Liopelma Hochstetteri of the North 
Island, the only previously known New Zealand 
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amphibian. In the botanical field Dr. J. E. Hol 
loway continues his admirable studies on the genus 
Lycopodium, while geology is well represented by 
papers by Dr. P. Marshall, Mr. R. Speight, and 
others. In the department of geophysics Mr. A, W 
Burrell contributes a very interesting account of 4 
working model to demonstrate the manner in which 
ocean currents may be caused by the rotation of the 
earth. 

In conclusion, we may note that the institute has 
decided to elect a body of fellows, limited to forty in 
number, who are to have the privilege of writing 
after their names the letters F.N.Z.Inst.—a distinction 
which we do not doubt will have a real value in the 
world of science. 


The Geology of the West Indies. 


FeARLY in 1914 Dr. T. Wayland Vaughan, of the 
United States Geological Survey, paid an official 
visit to several of the smaller West Indian islands 
partly with help from the Carnegie Institution of 
Washington. Besides studying the  stratigraphical 
geology of the islands and making notes on their 
physiography, he also collected large series of fossils 
which were sent for detailed examination to Washing. 
ton. He thus obtained material for a valuable con. 
tribution to our knowledge of the Tertiary sedimen- 
tary rocks which form the greater part of these 
islands, and made possible satisfactory comparisons 
with the corresponding geological formations of the 
southern United States. Dr. Vaughan has already 
published several preliminary notes on his results, and 
an especially important memoir on some fossil corals 
and the formation of coral-reefs. His final report, 
however, on the details of local geology and the 
general conclusions are deferred until all the fossils 
are examined and described. He has just edited a 
series of these descriptions, which has been pub- 
lished by the Carnegie Institution (Publication 
No. 291, 1919) in a small volume illustrated by 
beautiful photographic plates. ° 

Calcareous alge from the Eocene limestone of St. 
Bartholomew and from the Oligocene limestone of 
Antigua and Anguilla are described by Mr. Marshall A. 
Howe. Lithothamnium and related forms are well 
illustrated by enlarged sections. The Foraminifera 
are not only described with excellent figures by Mr. 
J. A. Cushman, but also discussed from the geological 
point of view. Some of the larger orbitoid species 
make correlations possible with corresponding rocks 
both in continental America and in Europe, while the 
small Miocene species allow very definite correlations 


; with Panama and the coastal plain of the United 
| States. The Bryozoa, described by Drs. F. Canu and 


R. S. Bassler, are of Upper Oligocene and Lower 
Miocene age, and notes are added on the distribution 
of those species which occur in other parts of the 
world. The Eocene and Oligocene mollusca, described 
by Mr. C. W. Cooke, are of great geological import- 


} ance, and comparisons are facilitated by faunal lists. 


The account of the Decapod Crustacea, by Miss 
Marv J. Rathbun, is almost entirely new, only two 
species of one genus (Ranina) having previously been 
recorded from the Tertiary formations of the West 
Indies. A few genera are distinctively American, but 
some have close affinity with those at present living 
in the Indo-Pacific region. 

We congratulate Dr. Wayland Vaughan and his 
colleagues on the thoroughness with which thev are 
accomplishing their task, and we look forward to 
the publication of the concluding sections of this great 
contribution to the geology and palzontology of the 
Central American region. 
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Betrast.—Dr. James Small, lecturer on botany in 
Bedford College, London, and in the London School 
of Pharmacy, has been appointed professor of botany 
in succession to Prof. Yapp. 

CaMBRIDGE.—It has already been announced that a 
friend of Girton College has given 10,000l., to be 
applied, both capital and interest, durine the next | 
twenty years for the encouragement of research by 
women in mathematical, physical, and _ natural 
sciences. We now learn that a fellowship of the 
value of 3001. a year is offered by the college for 
research in such sciences as chemistry, electricity, 
engineering, botany, geology, medicine, agriculture, 
etc. The election of the fellow will take place in 
time to permit of the award by the council being 
made not later than June 30. Women who are 
graduates or have taken honours in a final degree 
examination of any university, and members of the 
Girton College Roll, are eligible for the fellowship. 
The fellow will be elected for three years in the first 
instance. Applications for the fellowship must be 
sent to the secretary of the college on or before 
March 31. Each candidate’ should describe a course 
of research and submit a dissertation or published 
work, in addition to any other evidence she may 
desire to furnish of her fitness to undertake the pro- 


posed course of research. 

Lonpon.—The Senate has received two letters from 
Viscount Haldane of Cloan, chairman of the Sir 
Ernest Cassel Educational Trust, offering important 
gifts in connection with the new degrees in com- 
merce. The trustees offer an endowment of 150,000l. 
in War Loan, producing 75001. a year, for the provi- 
sion of eight, or possibly more, teaching posts in 
banking and currency, foreign trade, accountancy and 
business methods, transport and shipping, industrial 
organisation, and commercial law, and propose that 


these should include three Sir Ernest Cassel professor- 


accountancy and business methods respectively. They 
further suggest that the teaching in all the above- 
named subjects should be given at the London School 
of Economics, it being understood that accommoda- 
tion for increased teaching is to be provided in the 
new buildings now being erected at the school, with 


the assistance of the sum of 50,0001. recently given | 
by the General Committee for Degrees in Com- | 


merce, on the new site granted by the London County 
Council. The trustees also offer to allot to the Uni- 
versity an annual grant up to 30001. a year, for five 
years in the first instance, for the provision of addi- 
tional instruction in the following modern languages 
required to meet the needs of students in commerce : 
French, German, Spanish, Portuguese, Italian, Rus- 
sian, and Arabic, together with a further sum of 
1oool. for the current year to meet the expenditure 
on additional modern-language instruction incurred 
during this year. They also place at the disposal of 
the University a sum of troool. a year, in the first 
instance for five vears, for travelling scholarships for 
the benefit of students in commerce. The offers have 
been accepted by the Senate, and the Vice-Chancellor 
has been asked to convey to Sir Ernest Cassel and to 
the chairman of the Cassel Trust ‘‘the warmest 
thanks of the Senate for these great gifts for the 
cause of education, from which they anticipate the 
most fruitful results.’’ 

Dr. James McIntosh has been appointed as from 
March 1 to the University chair of pathology tenable 
at the Middlesex Hospital Medical School. During 


the war Dr. McIntosh carried out investigations at 
the Royal Herbert Military Hospital, Woolwich, on 
cerebro-spinal fever, and at the London Hospital on 
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University and Educational Intelligence. | s 


ships in banking and currency, foreign trade, and | 


gas-gangrene. For the last nine months he has beer 

full-time investigator on the staff of the Medical 
Research Committee. Dr. McIntosh is the author 
of numerous reports and other articles in medical and 
scientific journals. 

Dr. Sidney Russ has been appointed as from 
March 1 to be the first incumbent of the Joel chair of 
physics tenable at the Middlesex Hospital Medical 
School. The work of this professorship, recently 
established by the munificence of Messrs. S. B. and 
J. B. Joel, will deal especially with physics in relation 
to medicine. From 1906 to 1910 Dr. Russ was demon- 
strator in physics at the University of Manchester, 
and was appointed physicist to the Middlesex Hospital 
in 1913. He is the author of a large number of 

| articles and other papers dealing with radio-activity 
and other aspects of medical physics. ; 
The following have been appointed fellows of Uni- 
| versity College :—Mr. F. J. F. Barrington, assistant 
surgeon, Surgical Unit, University College Hospital ; 
Mr. W. C. Clinton, assistant professor in the depart- 
| ment of electrical engineering and Sub-Dean of the 
| college faculty of engineering; Miss Ethel M. Elder- 
| ton, Galton research fellow in the department of 
applied statistics and eugenics; Dr. T. H. C. Steven- 
of statistics at the General 


| son, superintendent 
| Register Office, and fellow and joint secretary of 
the Royal Statistical Society; and Dr. Ethel N. 


Thomas, lecturer in the department of botanv, and 
| keeper of the department of botany in the National 
Museum of Wales. 
| The degree of D.Sc. (Economics) has been conferred 
| on Mr. W. Rees, an internal student, of the London 


| School of Economics. for a thesis entitled ‘An 
| Agrarian Survey of South Wales and the March, 
1284-1415.”” 


On Wednesdav next, March 10, at 5.30 p.m., Lord 
Moulton will deliver an address at University College 
on ‘The Training and Functions of the Chemical 
Engineer.”’ Prince Arthur of Connaught will preside. 


Oxrorp.—The King has been pleased to approve 
of the appointmert of Sir Archibald E. Garrod, 
K.C.M.G., F.R.S., to be Regius professor of medi- 
cine in the University in succession to the late Sir 


William Osler, Bart. 


Tue fellowship diploma of the Royal College of 

Science for Ireland has been awarded to Mr. Hugh 
| Ramage and Mr. R. L. Wills. 
Mr. W. D. Eccar will deliver a course of four 
| public illustrated lectures on ‘Optics’? at Gresham 
| College, Basinghall Street, E.C.2, at 6 o’clock, on 
| March 9, 10, 11, and 12, in place of the course 
announced for delivery by the Gresham professor of 
geometry, who is suffering from illness. 

Tue Master and fellows of Corpus Christi College, 
Cambridge, propose to elect in July next a holder of 
| the Almeric Paget studentship in_ political science, 
| economics, and kindred subjects. The studentship is 
of the value of r5o0l., and tenable for one year. 
Applications should be addressed to Mr. W. Spens, 
Corpus Christi College, Cambridge, by, at latest, 
July 
| THE next of the series of lectures for teachers on 
‘*Recent Developments in Science,” arranged by the 
Education Officer of the London County Council, will 
be on ‘The Dye Industry,’’ by Prof. G. T. Morgan, 
and will be delivered at Finsbury Technical College, 
Leonard Street, City Road, E.C.2, on Saturday, 
March 20, at 11 a.m. The chair will be taken by Dr. 
M. O. Forster. 
| H.R.H. Prince Artur or Connaucut will preside 

on March 19 at a luncheon to be held at the Savoy 


of the | 
Official 
islands, 
tion of 
aphical 
1 their 
fossils 
ashing. 
le con- 
dimen- 
these | 
irisons 
of the | 
ready | 
S, and 
corals 
eport, 
d the 
fossils 
ited a : 
pub. 
cation 
of St. | 
ne of | | 
all A. | 
well 
nifera 
Mr. 
gical 
yecies 
rocks 
e the | 
tions 
nited 
| and | 
ower 
ition 
the 
ribed 
port- 
lists. | | 
Miss 
two | 
been 
Vest 
but 
ving 
his 
are 
to 
reat | 
the 


26 NATURE 


[Marcu 4, 1920 


Hotel, when the proposals for the reconstruction and 
re-equipment of the engineering laboratories at 
University College, London, will be explained by the 
treasurer, Sir Ernest Moir, and others. It will be 
remembered that an appeal for 100,o00l. towards this 
object was recently issued. Already more than 
33,0001. has been collected—that is, about one-third 
of the total sum required. It is urgently necessary 
that the whole fund should be subscribed by June at 
the latest, in order that the buildings may be put in 
hand. Further donations should be sent to H.R.H. 
Prince Arthur of Connaught at 42 Upper Grosvenor 
Street, W.1. 


In School Hygiene (vol. xi., No. 1, February) Dr. 
A. A. Mumford puts forward an interesting scheme for 
the investigation and standardisation of the phvsical 
efficiency of children which is characterised by the 
breadth of view we should expect from the author of 
the ‘“‘History of the Manchester Grammar School.” 
Grading his subjects in six age-groups from two to 
eighteen, he indicates the materialistic tests which are 
appropriate. A boy of about thirteen, for example, 
should be able to run too vards in 14 seconds; for the 
oldest boys Flack’s manometer test of expiratory force 
is of value. But realising, as medicine has come to 
realise more and more in recent vears, the influence 
of the mind on the body, he emphasises the necessity 
of studying the emotional incentives to be found in the 
imagination, and would have the school medical officer 
pay attention to sulkiness as much as to adenoids. 
In the discussion of the paper Dr. Lempriere, of 
Haileybury, describes the quick, practical utility of 
height-weight ratios as indices of physical progress. 
Athletes are taller and heavier than the average, 
“crocks’’ shorter and lighter; it is, perhaps, charac- 
teristic that nothing is said about the physical qualities 
of the scholars and dunces. 


Societies and Academies. 
LONDON. 


Royal Society, February 19.—Sir J. J. Thomson, 
president, in the chair.—B. Moore and T. A. Webster : 
Studies of photosynthesis in fresh-water alge. (1) The 
fixation of both carbon and nitrogen from the atmo- 
sphere to form organic tissue by the green plant-cell. 
(2) Nutrition and growth produced by high gaseous 
dilutions of simple organic compounds, such as 
formaldehyde and methylic alcohol. (3) Nutrition and 
growth by means of high dilutions of carbon dioxide 
and oxides of nitrogen without access to atmosphere. 
The primeval living organism, like the inorganic col- 
loidal systems which were its precursors, must have 
possessed the power of fixing carbon and nitrogen, 
and building these up into reduced organic compounds 
with uptake of energy. The source of the energy was 
sunlight. This power is still possessed by the lowliest 
type of synthesising cell existing, namely, the uni- 
cellular alga. A synthesising cell must have existed 
prior to bacteria and other fungi, since these can 
exist only upon organic matter, and the primeval 
world before the advent of life could contain no 
organic matter. Their specific reactions show that 
even the ultra-microscopic filter-passing organisms are 
highly organised products on the path from the in- 
organic towards life, and hence it follows that there 
is a longs intermediate range of evolution. The first 
synthesising system acting upon light was thus prob- 
ably an inorganic colloidal system in solution, capable 
of adsorbing the simple organic substances which 


it synthesised. It is therefore futile to search for | 


the origin of life at the level of bacteria and torulz. 
NO. 2627, VOL. 105] 


| particles in 


As complexity increased with progressive evolution 
more and more rapid transformers for the capture of 
the energy of sunlight came into existence. Such 
transformers are found in the green cell for fixation 
of both carbon and nitrogen. The earlier trans. 
formers in the inorganic colloidal systems can only 
utilise light of short wave-lengths; the later trans. 
formers in the living cells are adapted to utilise longer 
wave-lengths; and the very short wave-lengths, which 
are lethal, are cut off by their colour-screens of chloro. 
phyll, etc.—W. M. Bayliss: The properties of col- 
loidal systems. iv.: Reversible gelation in livin 
protoplasm. With intense dark-ground illumination jt 
is possible to see that the apparently clear pseudo. 
podia of Amceba are filled with numerous very minute 
Brownian movement, thus affording 
further evidence of the liquid, hydrosol nature of 
simple protoplasm. By electrical stimulation this sol 
can be reversibly changed into the gel state, evidenced 
bv the sudden cessation of the Brownian movement.— 
F. J. Wyeth: The development of the auditory ap. 
paratus in Sphenodon punctatus. This memoir con. 
tains a detailed and fully illustrated account of the 
development of the auditory apparatus and associated 
structures in the New Zealand Tuatara. As this 
important tvpe is on the verge of extinction, it was 
thought desirable to treat the subject fully, although, 
as might be expected, the developmental history agrees 
closely with that found in other reptiles. The work 
was carried out chiefly bv means of wax-plate recon- 
struction models. .The third and fourth visceral clefts 
are closed by a backwardly growing operculum, but 
separate dorsal and ventral openings of the clefts 
were not observed. The existence of two pairs of 
head-cavities was confirmed, those of each pair com- 
municating with each other by transverse canals. 
The vascular system was found to exhibit a number 
of primitive features. The region investigated in- 
cludes cranial nerves vi.-xii®, the development of which 
was worked out in detail. The general development 
of the internal ear and auditory nerve is thoroughly 
normal. The development of the cristae and macule 
acusticze from the primitive neuroepithelium is given 
in detail. A well-marked macula neglecta is found. 
As regards the much-debated question of the origin 
of the columellar apparatus, evidence is brought for- 
ward in support of the contention that this is 
essentially a derivative of the hyoid arch, and it is 
maintained that the auditory capsule contributes at 
most a portion of the foot-plate of the stapes. 
Linnean Society, February 19.—Dr. A. Smith Wood- 
ward, president, in the chair.—Major H. C. Gunton: 
Entomological-meteorological records of ecological 
facts in the life of British Lepidoptera. ‘The author 
believed that interesting facts would be obtained by 
recording and plotting the results of observations 
made bv a number of entomologists in various locali- 
ties. The scheme exhibited was derived from his 
notes from February to December, 1919, within a 
radius of four miles from Gerrard’s Cross, Bucks, 
which includes oak and beech woods, heath, marsh, 
and cultivated land. Special signs are used to denote 
the occurrence of species of macro-Lepidoptera on 
sallow-bloom in the spring, ivy in the autumn, sugar, 
and light. Thirty-five species of butterflies and two 
hundred and fortv species of moths are thus tabulated 
and correlated with meteorological data. The diagram 
places many facts before the eye, as the long con- 
tinuance of certain species, the presence of more than 
one brood, and the like. Sugar scarcely appeals when 
honev-dew is abundant, and artificial light is ineffec- 
tive during bright moonlight. Other problems, as of 


immigration, still await solution. 
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Paris. The Heron of Castle Creek, and other Sketches of 
Academy of Sciences, February 9.—M.- Henri Bird Life. By A. W. Rees. Pp. 218. (London: 
Deslandres in the chair.—P. A. Dangeard: ‘The | John Murray.) 7s. 6d, net. 2.1 Cag on 
plastidome, vacuome, and spherome in Selaginella | Phe Soil : An Introduction to the Scientific Study 
Kraussiana.—G. Charpy: The minute fissures in steel of the Growth of Crops. By Sir A. D. Hall. Third 
ingots. The mode of formation and method of detec- | edition. Pp. xv+352. (London: John Murray.) 
tion of minute cavities in steel ingots are described, | 7°: 6d. net. ie : 
together with an account of their alteration during _Medieval Medicine. By Prof, J. J. Walsh. Pp. 
rolling and forging—M. Leclerc du Sablon was | *!!+22!. (London: A. and C. Black, Ltd.) 7s. 6d. 
elected a correspondant for the section of botany in | "¢t : 
succession to the late M. Farlow, and M. Luglon Laboratory Manual of Elementary Colloid Chemis- 
correspondant for the section of mineralogy in suc- | 'Y- By E. Hatschek. Pp. 135. (London: J. and A. 
cession to M. Walcott, elected foreign associate.— Churchill.) 6s. 6d. ; 
C. Rabut: The reduction of contact transformations. Euclid in Greek. Book i. With Introduction and 
R. Birkeland: A reduction of Abelian integrals.—J. | Notes. By Sir Thomas L. Heath. Pp. ix+239. 
Bourquart: The Quaternary glaciation of Central | (Cambridge: At the University Press.) tos. net. 
Albania.—L. and E, Bloch; Some new spark spectra | Sleeping for Health. By Dr. E. F. Bowers. 
in the extreme ultra-violet. Measurements for wave- | Pp- 128. (London: G. Routledge and Sons, Ltd.) 
lengths between 1855 and 1500 A.U. are given for | 25- 6d. net. Me ; - 
the ultra-violet spectra of cadmium, bismuth, nickel, | Animal Foodstuffs :, Their Production and_ Con- 
and silver.—J. A. Le Bel: New observations on cata. | sumption, with Special Reference to the British 
thermic phenomena.—D, Gauthier: The synthesis of | Empire. By Dr. E. W. Shanahan. Pp. viii +331. 
a-ketonic tertiary alcohols. A correction relating to | (london : G. Routledge and Sons, Ltd.) 10s, 6d. 
the constitution of a body previously described.—J. ; "¢t- P 
Intermediate Text-book of Magnetism and Elec- 


Guyot and L. J. Simon: The action of water on at . : ses 
methyl chlorosulphonate.—A. Mailhe and F. de Godon: | tricity. By R. 
The catalytic formation of ether oxides. Calcined | (London: W. B. Clive.) 8s. 6d. 

- tengo The Mineralogy of the Rarer Metals. By E. Cahen 


alum is an excellent reagent for the conversion o 2 a : 
ethyl alcohol into ether, with a yield of 71 per whey _and W. O. Wootton. Second edition. Revised by 
This reaction has been extended to propyl alcohol | E- Cahen. Pp. xxxii+246. (London: C. Griffin and 
(vield of ether 54 per cent.), isopropyl alcohol (vield | Ltd.) os. 6d. 
10 per cent.), isoamyl alcohol (yield 28 per cent.), | _ The Running and Maintenance of the Marine Diesel 
and mixtures of alcohols. In the last case mixed | Engine. By J. Lamb. Pp. xii+231+4 plates. 
ethers can be prepared.—P. Bertrand: The normal (London: C. Griffin and Co., Ltd.) 8s. 6d. 
succession of the coal flora in the Gard coal basin.— Memoirs of the Geological Survey, Scotland. 
L. Besson : Extraordinary haloes.—A. Loubiére: The Special Reports on the Mineral Resources of Great 
fungi of Brie cheese.—E. F. Galiano: The histology Britain. Vol. xi.: Iron Ores (continued). The Iron 
of the branchial hearts of Sepia officinalis and their Ores of Scotland. By M. Macgregor and others. 
appendices.—V. Galippe: Researches on the evolution | PP- viit+240. (Edinburgh: H.M.S.O.; Southampton : 
of the protoplasm of certain plant-cells by the method Ordnance Survey Office.) os. net. : 
of culture.—G. Bertrand and M. Brocq-Rousseu: The Motion Study for the Handicapped. By F. B. Gil- 
destruction of rats by chloropicrin. Both the rat and the breth and Dr. L.. M. Gilbreth. Pp. xvi+ 165. 
rat-flea are readily destroyed by the vapour of chloro- (London: G. Routledge and Sons, Ltd.) 8s. 6d. net. 
picrin, and, as this substance is without action upon Qualitative Analysis in Theory and Practice. By 
cloth materials and dves, it can be utilised for the | Prof. P. W. Robertson and D. H. Burleigh. Pp. 63. 
; (London: E. Arnold.) 4s. 6d. net. 


destruction of rats in Ships. 
Tychonis Brahe Dani Opera Omnia. Edidit 
J]. L. E. Drever. Tomus vi. Pp. v+375. (Haunie: 


Books Received. Libraria Gyldendaliana.) 
Moses: The Founder of Preventive Medicine. By 


A Course of Practical Chemistry for Agricultural i+ : 4 S. 
Students. By L. F. Newman pi Prof. A. D. Wood. Pp. xi+116. (London: 4 
Neville. , Vol. i. Pp. 235. (Cambridge: At the Uni- | Manual of American Grape-Growing. By W. P. 
versity Press.) tos. 6d. net. Hedrick. Pp. xiii+458+xxxii plates. (New York: 
_A freatise on the Mathematical Theory of Elas- | The Macmillan Co.: London: Macmillan and Co., 
ticity. By Prof. A. E. H. Love. Third edition. | Ltd.) rss. net 
Pp. xviiit624. (Cambridge: At the University ne 

Pastimes for the Nature Lover. By Dr. S. C. Diary of Societies. 

Johnson. Pp. 136. (London: Holden and Harding- | THURSDAY, Marcu 4. 
ham, Ltd.) IS. net. Rovat Institution or Great Britax, at 3.—Lt.-Col. E. Gold: 
The Uprer Air: (i) Modern Methods of Investigation, and their 


: De partment of Applied Statistics, Unis ersity Of | Application in the War. 
ondon, University College. Drapers’ Company Re- | Riva: Society, at 4.30.—Dr. F. F, Blackman: The Protoplasmic 
search Memoirs. Biometric Series. X.: A Study of | in The 
~ | eynthes's in the Green Leaf —Prof. B. Moore, E. Whitley, an A. 

the Long Bones of the English Skeleton. By Karl Webster : Sunlight and the Life of the Sea. : 
Pearson and Julia Bell. Part i.: The Femur. Text, | Linxean Society, at 5.-Dr. A. B. Rendle, E. G. Baker, and S. L. 
Mowre : A Cont ibution to the Flora of New Caledonia based upon the 


chaps. i. to vi., pp. v+224; Atlas, pp. vii+plates lix; |  Cotections of R. H. Compton in tora. 


and Tables of Measurements and Observations. | Rovat Cot-ecr or Puysicraxs, at 5.—Dr. A. Castellani: The Higher 
Fungi in relation to Human Pathology (Milroy Lecture 


Part i., section ii. Text, pp. 225-539; S vii 
Xt, PP. 22575393 Atlas, Pp. vit Rovat oF Puetic HeatTH, at 5—Dr. T. G. Maitland: 


plates Ix-ci. (Cambridge : At the University Press.) Hospital Treatment of Pulmonary Tuberculosis 
Part i., Text and Atlas, 30s. net; part i., section ii., | Rovat Socrery or Meprcinr, at 5.20 —Dr. W. Edgecomb : Visceral 
Text and Atlas, 4os. net. on paper by Dr. Ferreyrolle : Immunity and 
Mineral Warer Treatment. 
8.—E. H. Rennie, W. T. Cooke, and H. H. 


Tanks in the Great War, 1914-1918. By Brevet- | Cyrmicat Society, at 
Col. . F. C. Fuller. Finlayson : An Investigation of the Resin from Species of Xarthorrhea 
J Pp. XXIV + 331-¢ Vil plates. | Not Previously Examined.—l.. S. Bagster: The Reaction between Nitric 


(London: John Murray.) 21s. net. | Acid and Cepper.—M. Chikashige : 
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its Allied Arts.—J. N. Mukherjee : Coagulation of Metal Sulphide Sols 
Part II. Infl of T ure on the Rate of Coagulation of Arsenious 
Sulphide Hydrosols. 


‘Rovat Society or Mepicine (Obstetrics and Gynecology Section), at 8. 
—G. Ley: Utero-Placental Apoplexy (Accidental Hzmorrhage). An 
Analysis of Fifty Cases. 


FRIDAY, Marcu 5. 
Rovat AstronomicaL Society, at 5.—(A Geophysical Discussion.) 
J. de Graaf Hunter and Others: The Earth’s Axes and Figure. 
“Concrete InstiruTE (at 296 Vauxhall Bridge Road), at 6.—E. S. 
Andrews: Some Properties of Steel. 
INSTITUTION OF MECHANICAL ENGINEERS, at 6.—Adjourned Discussion 
on Recent Advances in Utilisation of Water Power. E. M. Bergstrom. 
‘Insti TuTION OF ELEcTRicAL ENGINEERS (Students’ Meeting) (at City and 
Guilds (Engineering) College), at 7.—Roger T. Smith: Presidential 
Address. 

“TECHNICAL INspEcTION AssocIATION (at the Royal Society of Arts), at 
7-30.—W. L. Baillie : Sampling—Some Problems and Fallacies. 

Junior InstiruTion of EnGinerrs (at 39 Victoria S reet), at 7.30.— 
F. H. Rolt : Notes on Gauge Testing and: Measuring Appliances. 

Rovat Institution or Great Britain, at 9.—Hon. W. Fortescue: 


Military History. 
SATURDAY, Maxcu 6. 
‘Rovat Institution oF Great Britain, at 3.—Sir J. J. Thomson: 


Positive Rays. 
MONDAY, Makcu 8. 

Rovat Institution of Great Britain, at 3.—Sir John Cadman : 
Modern Development of the Miner's Safety Lamp. 

‘Roya, Society (at Lowther Lodge), at s. 

‘Brocuemicat Society (Annual General Meeting) (at Institute of Physio- 
logy, University College), at 5.30.—S. S. Zilva: The Fat-Soluble 
Accessory Factor in Cabbage and Carrots.—A. Harden and S. S. Zilva : 
The Antiscorbutic Requirements of the Monkey.—A. Harden and s. S. 
Zilva: Dietetic Experiments with Frogs.—O. Rosenheim and J. C. Drum- 
mond: ‘the Association of Fat-Soluble A with Lipochrome Pigments.— 
F. R. Henley: Bacterial Process for the Manufacture of Acetone. 

Surveyors’ Institution (Junior Meeting), at 7. 

ARISTOTELIAN Soctety (at 74 Grosvenor Street), at 8.—M. Ginsberg : 
Is there a General Will ? 

Mroicat Society or Lonpon, at 8.30.— Dr. W. H. Willcox: Heat 
| > ene : The Clinical Aspect.—Dr. L. E. Hill: The Physiological 

spect. 


TUESDAY, Marcu 9. 

Rovat Horticutturat Society, at 3.—J. Hudson: Fruits which can 
be Grown under Glass without Fire Heat. 

Rovac Institution oF Great BRITAIN, at 3.—Prof. A. Keith: British 
Ethnology—The Invaders of England. 

or Puysictans, at 5.—Dr. J. L. Birley : The Principles 
of Medical Science as app'ied to Military Aviation (Goulstonian Lecture). 

INSTITUTION OF CivIL ENGINEERS, at 5.30 —Maj.-Gen. Sir Gerard M. 
Heath: Royal Engineer Work in the Great War. 

Britisu Society (Education Section) (at London Day 
Training College), at 6.—D. J. Collar: A Statistical Survey of Arith- 
metical Ability. 

Puorocrapuic Society or Great Britain (Scientific and 
Technical Group), at 7.—G. I. Higson : Photomicrograpby in Photo- 
graphic Research.—K. Hickman: (1) A New Washing Device and Plate 
Kocker ; (2) !)ark-room Illumination by means of Lamps in Liquid Cells. 

Quekett Microscopica:. Cup, at 7.30. 


WEDNESDAY, Marcu 10. 
Rovat Instirution oF Great BRITAIN, at 3.—Sir John Cadman: 
Petroleum and the War. 
Rovat Soctety or ArTS, at 4.30.—H. M. Thornton : Gas in Relation to 
Industrial Production and National Economy. 
Grorocicat Society or Lonpon, at 5.30.—Prof. A. H. Cox and A. K. 
Wells : The Lower Palzozoic Rocks of the Arthog-Dolgelley District. 


THURSDAY, Marcu 1t. 

Rovat Institution or Great BrRiTatIn, at 3.—Lt.-Col. E. Gold: 
The Upper Air: (ii) Results and their Interpretation. 

InstiTuT® of MerAts (at Institution of Mechanical Engineers) (Annual 
General Meeting), at 4.—Eng. Vice-Admiral Sir George Goodwin : 
Inaugural Address. 

Rovat Sociziy, at 4.30.—Probable Paters—W. G. Duffield, T. H. 
Burnham, and A. A. Davis: The Pressure upon the Poles of Metallic 
Arcs, including Alloys and Composite Arcs.—J. H. Vincent: Further 
‘Experiments on the Variation of Wave-length of the Oscillations Gen- 
erated by an Ionic Valve Due to Changes in Filament Current.—H. A. 
Daynes: (1) The Theory of the Katharometer; (2) The Process of 
Diffusion through a Rubber Membrane. 

MRovat Cotiece or Puvsicians, at 5.—Dr. J. L. Birley : The Principles 
of Medical Scvence as applied to Military Aviation (Goulstonian Lecture). 

Socizty or Mep'c:nE (Occasional Lecture), at 5.—Sir Jagadis 
Bose : Plant and Anima! Response (with Demonstrations of Growth by 
the Magnetic Crescograph). 

~Cuitp-Stupy Socretv (at Royal Sanitary Institute), at 6.—Miss M. Jane 
Reaney : ‘The Educational Needs of Adolescence. 

‘InsTITUTION oF ELectrica!. ENGINEERS (at Institution of Civil Engineers), 
at 6.—W. H. Patchell: Operating a By-Product Producer-Gas Plant for 
Power and Heating.—S. H. Fowles: Production of Power from Blast- 
furnace Gas. 

anp Cotour CuHemists’ AssociaATION (at 2 Furnival Street), at 7.— 
J. B. Shaw : Various Points in the Manufacture of Lake and Pigment 
Colours. 

“OpTICAL SOCIETY, at 7.30. 

INSTITUTION OF AUTOMOBILE (Graduate Section), at 8.— 
C. A. Chappell : Magnetos. r 

AnstituTe oF Merats (at Institution of Mechanical Engineers) (Annual 
General Meeting), at 8.—Dr. G. D. Bengough, R. M. Jones, and Ruth 


Pirret : Fifth Report to the Corrosion Research Committee.—R. Seligman 

and. P. Williams : The Action on Aluminium of Hard Industrial Waters. 

Rovar Socrery o* Mepictne (Neurology ‘Section), at 
erves. 


J. S. B. Stopford : Results of End-to-end Suture of Periphera 
NO. 2627, VOL. 105] 


NSTITUTE OF METALs (at Institution of Mechanical Engineers 

General Meeting), at 10.30.—J. Nei! MacLean: The Art of Cot 
High Vensil HKrass.—H. Moore and S. Beckinsale: The Removal of 
Internal Stress in ed ~ Brass by Low-temperature Annealing.—Dr, 
Ww. Rosenhain, J. L. Haughton, and Kathleen Bin:ham Zine Alloy. 
with Aluminium and Copper.—Dr. W. Rosenhain: A Model for Resigage 
ing the Constitution of ‘Ternary Alloys.—A. C. Vivian : Tin-Phosphorus 
Alloys.—W. C. Hothersall and E. L. Khead : Some Notes on the Effect 
of Hydr gen on Copper. 

INstITUTE OF MerALs (at Institution of Mechanical Engineers) (Annual 
General Meeting), at_2.30.—W. E. Alkins: The Effect of Progressive 
Drawing upon some Physical Properties of Commercially Pure Copper, 
—F, Johnson: The Influence of Cold Rolling on the Physical Properties 
of Copper.—J. L. Haughton: The Study of Thermal Electro-motiye 
Force as an Aid to the Investigation of the Constitution of Alloy Systems 
—H. H. Hayes: The Polishing and !Etching of Zinc for Micro-examina- 
tion.—W. E. Hughes: Idiomorphic Crystals of Electro-deposited Copper 

Rovat AstTRONOMICAL Society, at 5. 

Puysicat Society oF Lonvon, at 5.—F. W. Newman: Absorption of 
Gases in the Electric Discharge Fobe_F. S. G. Thomas: A New 
Directional Hot Wire Anemomeier.— Dr. Hans Pettersson: Exnibit of a 
New Micro balance. 

MALACOLOGICAL SociETY oF Lonpon (at Linnean Society), at 6. 

Institution oF GREAT BRITAIN, at 9.—W. W. Rous, Ball; 
String Figures. 

SATURDAY, Marcu 13. 

Rovat InstiruTion oF GREAT BRITAIN, at 3.—Sir J. J. Thomson: 
Positive Rays. 
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